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PREFACE 

This  Arithmetic  has  been  prepared  for  the  use  of 
pupils  in  High  and  Continuation  Schools  and  Collegiate 
Institutes. 

This  edition  contains  a  chapter  on  Commercial  and 
Business  Forms,  which  has  been  added  to  make  the  Com- 
mercial Arithmetic  complete. 

The  treatment  of  Vulgar  and  Decimal  Fractions 
introduces  the  pupil  to  a  series  of  propositions  of  close 
mathematical  reasoning,  with  the  results  of  which  he  is 
already  more  or  less  familiar. 

The  formal  treatment  of  Cube  Root  has  been  omitted, 
as  being  too  cumbersome  and  intricate  for  any  practical 
use  that  can  be  made  of  it  by  the  average  High  School 
pupil. 

In  the  Mensuration  a  number  of  experimental  methods 
for  finding  the  surfaces  and  volumes  of  the  more  difficult 
solids  have  been  introduced,  and  the  number  of  exercises 
on  Mensuration  has  been  increased. 

Problems  on  the  Metric  System  are  included  with 
those  on  Compound  Quantities  and  on  Mensuration. 

A  chapter  on  Miscellaneous  Theorems  and  Applications 
has  been  inserted,  containing  much  information  of  an 
interesting  and  practical  nature. 


The  Commercial  Arithmetic  has  been  made  as  com- 
plete and  practical  as  possible.  Full  explanations  of 
commercial  terms  and  usages  are  given,  clearly  illustrated 
by  concrete  examples.  The  formal  treatment  of  Annuities 
has  been  omitted,  but  the  simpler  cases,  such  as  mort- 
gages, etc.,  are  included  in  Present  Worth. 

The  Interest  and  Present  Worth  Tables  will  be  found 
valuable  in  solving  many  of  the  problems  on  Compound 
Interest  and  Present  Worth.  They  will  also  apprise 
pupils  of  the  existence  of  such  tables  for  facilitating  the 
longer  computations. 

The  General  Problems  have  been  carefully  graded  in 
sets  of  100  each,  and  should  furnish  an  excellent  review 
of  the  more  important  parts  of  arithmetic. 
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ARITHMETIC 


Introduction 

Whatever  is  capable  of  increase  or  diminution  may  be 
called  a  Magnitude  or  Quantity. 

Thus,  the  length  of  a  room,  a  sum  of  money,  the,  weight 
of  a  ball,  etc.,  are  magnitudes  or  quantities. 

If  it  is  desired  to  measure  or  determine  any  quantity, 
it  is  impossible  to  do  so  except  by  selecting  some  known 
quantity  of  the  same  kind,  and  ascertaining  their  mutual 
relation. 

If  it  is  proposed  to  measure,  say,  the  length  of  a  room, 
we  may  make  use  of  some  known  length,  such  as  a  foot. 
If  this  known  length,  or  Unit,  must  be  repeated  18  times 
to  measure  the  length  of  the  room,  we  say  that  the  length 
of  the  room  is  the  magnitude  or  quantity  18  feet,  that  the 
unit  of  measurement  is  1  foot,  and  that  the  Relative  Value 
or  Ratio  of  the  quantity  to  the  unit  is  the  Number  18. 

A  Number,  then,  is  the  ratio  of  one  magnitude  or 
quantity  to  another  of  the  same  kind  which  has  been 
chosen  as  the  unit.  The  number  is  obtained  by  determin- 
ing, either  by  counting  or  measuring,  how  many  times  the 
unit  must  be  repeated  to  produce  the  given  quantity. 
The  number  which  represents  the  measure  of  the  quantity, 
depends  upon  the  unit  of  measurement  which  is  chosen. 
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Thus,  the  ratio  of  the  quantity  $15  to  the  unit  $1  is 
the  number  15,  but  if  the  unit  chosen  is  $3  the  number 
would  be  5,  or  if  the  unit  is  1  cent,  the  number  would  be 
1500. 

Arithmetic  is  the  science  which  treats  of  numbers 
and  the  art  of  computing  by  them. 

The  number  which  expresses  the  result  of  counting  or 
measuring  may  be  written  in  Words  or  Symbols. 

Numeration  is  the  system  of  expressing  numbers  in 
words.  The  ordinary  system  of  numeration  is  called  the 
Decimal  System,  because  it  is  based  on  the  number  ten. 

Notation  is  the  system  of  expressing  numbers  by 
means  of  symbols  which  are  called  numerals,  digits  or 
figures. 

Note — It  is  assumed  that  the  student  is  familiar  with  the  words 
and  symbols  used  in  the  decimal  system  of  numeration  and  notation. 

EXERCISE 

1.  In  the  number  256,  what  does  the  digit  2  represent?  The 
digit  5  ?     The  digit  6? 

2.  In  the  number  304,  what  is  the  use  of  the  0?  What  difference 
would  it  make  if  it  were  omitted? 

3.  Read  the  number  1234  in  two  different  ways. 

4.  What  is  the  largest  number  expressed  by  two  digits?  By 
three  digits? 

5.  What  is  the  smallest  number  expressed  by  the  digits  3,  5,  4? 
What  is  the  largest? 

6.  Write  down  all  the  different  numbers  which  can  be  formed 
using  the  digits  1,  2,  0. 

7.  In  the  quantity  $33333  which  3  represents  the  largest  sum  of 
money?    Which  the  smallest? 
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8.  What  are  convenient  units  of  money  which  might  be  used  to 
pay  a  debt  of  $35?     A  debt  of  75c.?     A  debt  of  3c.? 

9.  What  is  the  greatest  number  of  six  digits  which  begins  with  5 
and  ends  with  3?     What  is  the  least? 

10.  Write  in.  digits  all  the  numbers  which  do  not  differ  from  1000 
by  more  than  4. 

11.  In  Great  Britain  a  billion  is  a  million  millions.  How  many 
ciphers  are  there  in  a  billion  using  that  notation?  How  many  in  our 
system? 

12.  If  th£  unit  $5  and  the  number  100  are  used  to  denote  a  person's 
debts,  how  much  does  he  owe? 

13.  If  the  units  5  cents  and  2  yards  of  ribbon  are  equal  in  value, 
how  many  yards  of  ribbon  can  be  bought  for  a  dollar? 

14.  If  a  quarter  of  a  mile  is  expressed  by  the  number  220,  what 
unit  of  measurement  has  been  used? 

15.  Two  quantities  A  and  B  are  represented  by  the  same  number, 
but  the  unit  for  measuring  A  is  a  cubic  foot  and  for  B  a  cubic  yard. 
How  much  larger  is  B  than  A?  What  number  would  represent  B  if 
A  were  the  unit  of  measurement? 

16.  What  units  might  be  used  to  express  the  capacity  of  a  bin 
that  holds  100  bushels?  How  many  of  each  of  these  units  must  be 
taken? 
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ADDITION 


Addition  is  the  process  of  finding  a  single  quantity 
which  is  equal  to  two  or  more  quantities  together. 

The  result  of  the  addition  is  called  the  Sum  of  the 
quantities  and  the  quantities  which  have  been  added  are 
called  Addends. 

The  operation  of  addition  can  be  applied  only  to 
quantities  which  are  of  the  same  kind.  Thus,  the  sum  of 
3  apples  and  5  apples  is  8  apples,  but  the  sum  of  3  apples 
and  5  oranges  cannot  be  expressed  either  as  a  number  of 
apples  or  as  a  number  of  oranges. 

When  we  say  that  the  sum  of  4  and  5  is  9,  no  unit 
being  expressed,  it  is  to  be  understood  that  a  unit  is  im- 
plied and  that  the  unit  is  the  same  for  the  three  numbers. 

The  sign  of  addition  is  +,  and  is  read  plus;  thus  5+7 
is  read  5  plus  7. 

The  sign  of  equality  is  = ,  and  is  read  equals  or  equal ; 
thus,  3  +  6  =  9  is  read  3  plus  6  equals  9.  \ 

When  numbers  are  to  be  added,  it  is  evident  that  the 
order  in  which  they  are  taken  does  not  affect  the  sum. 

Thus,  6+4+5  =  6+5+4  =  5  +  6+4,  etc. 
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SUBTRACTION 

Subtraction  is  the  process  of  finding  the  part  of  a 
quantity  which  remains  when  a  smaller  quantity  has  been 
taken  from  it. 

The  quantity  which  is  taken  away  is  called  the  Subtra- 
hend, the  quantity  from  which  it  is  taken  is  called  the 
Minuend,  and  the  part  which  remains  is  called  the 
Difference  or  Remainder. 

Since,  to  find  the  difference  between  9  and  4  is  the  same 
as  to  find  the  number  which,  when  added  to  4,  will  make 
9,  subtraction  may  be  looked  upon  as  the  Inverse  of  ad- 
dition. 

The  sign  of  subtraction  is—,  and  is  read  minus;  thus 
7 — 3  is  read  7  minus  3  and  signifies  that  3  is  to  be  sub- 
tracted from  7. 

649-231=418  is  read  649  minus  231  equals  418,  and 
means : 

(1)  That  418  must  be  added  to  231  to  make  649, 
.'.  the  difference  is  418. 

(2)  That,  if  231  be  taken  from  649,  418  is  left, 
.'.  the  remainder  is  418. 

MULTIPLICATION 

Multiplication  is  the  process  of  finding  the  sum  of  a 
given  number  of  repetitions  of  the  same  quantity. 

The  quantity  which  is  to  be  repeated  or  multiplied  is 
called  the  Multiplicand. 

The  number  which  expresses  how  often  the  multipli- 
cand is  repeated  is  called  the  Multiplier. 


6  ARITHMETIC 

The  result  of  the  multiplication  is  called  the  Product. 

The  multiplier  and  multiplicand  are  Factors  of  the 
product. 

From  the  definition  of  the  multiplier  it  is  evident  that 
it  must  be  a  number  not  a  quantity. 

The  sign  of  multiplication  is  X ,  and  is  read  multiplied 
by  or  times. 

Thus,  $4X6  =  $24  is  read  $4  multiplied  by  6  equals 

$24. 

When  written  6X$4,  it  is  read  6  times  $4. 

In  both  cases  the  multiplicand  is  $4,  the  multiplier  is 
6  and  the  product  is  $24. 

When  the  product  of  two  numbers  is  multiplied  by  a 
third,  the  result  is  called  the  Continued  Product  of  the 
numbers. 

Thus  the  continued  product  of  2,  3  and  4  is  24.  It  is 
evident  that  the  product  is  not  affected  by  the  order  in 
which  the  numbers  or  factors  are  multiplied. 

The  continued  product  of  a  number  with  itself  is  called 
a  power  of  the  number.  Thus,  46X46  is  the  Second 
Power  of  46  or  the  Square  of  46,  and  is  written  46^.  The 
third  power  or  cube  is  written  46^  and  so  on.  In  46^  the  3 
is  called  the  Exponent  or  Index  of  the  power. 

DIVISION 

In  Multiplication  we  are  given  two  factors  and  are 
required  to  find  their  product. 

In  Division  we  are  given  the  product  and  one  of  the 
factors,  and  are  required  to  find  the  other  factor.  Thus, 
the  product  of  13  and  15  is  found  by  multiplying  to  be  195. 
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If  we  are  given  the  product  195  and  one  of  the  factors 
13,  the  process  by  which  the  other  factor  15  is  obtained  is 
called  Division.  The  product  is  called  the  Dividend,  the 
factor  which  is  given,  the  Divisor,  and  the  factor  which  is 
found,  the  Quotient. 

The  dividend  is  thus  the  product  of  the  divisor  and 
the  quotient. 

When  the  divisor  is  not  contained  an  exact  number 
of  times  in  the  dividend,  the  excess  is  called  the  Remain- 
der. 

When  46  is  divided  by  7,  6  is  also  called  the  quotient 
and  the  remainder  is  4,  which  shows  that  46  =  7X6+4, 
and,  generally,  the  dividend  =  divisor  X  quotient  +  re- 
mainder. 

The  sign  of  division  is  -r-  and  is  read  divided  by ;  thus, 
30-^5  =  6  is  read  30  divided  by  5  equals  6. 

EXERCISE 

1.  Find  the  sum  of  all  numbers  between  6997  and  7009. 

2.  The  gross  earnings  of  a  railway  in  1916  were  $1,325,427-33. 
The  net  earnings  were  $512,367-13.     What  were  the  expenses? 

3.  How  many  numbers  are  there  between  150  and  500,  both 
inclusive? 

4.  Find  the  sum  of  all  numbers  of  three  digits,  which  can  be 
formed  with  the  digits  7,  8,  9,  without  repeating  any  of  the  digits  in 
any  number. 

5.  Find  the  continued  product  of  123,  234,  345. 

6.  Which  is  the  greater,  the  product  of  2345  and  5678  or  of  2543 
and  5876,  and  by  how  much? 

7.  How  many  whole  numbers  are  there  with  four  digits? 

8.  A,  B  and  C  together  have  $1000,  A  and  B  have  $761,  B  and 
C  $675.     How  much  has  each? 
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9.  Divide  4325  into  two  numbers  which  differ  by  215. 

10.  Supply  the  missing  digits  in  the  following  subtractions: 

(1)  4***4  (2)  *84562 

*947*  8*1*3 

26205  6*7*7* 

11.  What  is  the  least  whole  number  above  2000  which  is  divisible 
by  29? 

12.  The  expense  of  carpeting  a  room  was  $45;  but  if  the  breadth 
had  been  3  feet  less,  the  expense  would  have  been  $36.  Find  the 
breadth  of  the  room. 

13.  The  product  of  two  numbers  is  5720575  and  one  of  them  is 
679.     Find  the  other. 

14.  How  many  numbers  less  than  400  are  divisible  by  3?  How 
many  by  7?     How  many  by  both  3  and  7? 

15.  Find  the  average  of  235,  123  and  326. 
Note. — Find  their  sum  and  divide  by  three. 

16.  A  drover  bought  12  sheep  at  $7*25  per  head,  15  at  $6*15,  and 
24  at  $5-60.     Find  the  total  cost  and  the  average  cost  per  head. 

17.  The  population  of  Winnipeg  in  1911  was  136035  and  in  1906 
was  90150.     What  was  the  average  yearly  increase? 

18.  How  often  does  the  sum  of  81459  and  54306  contain  their 
difference? 

19.  What  digit  must  be  placed  after  2354  so  that  the  result  may 
be  exactly  divisible  by  17? 

20.  What  three  digits  must  be  placed  after  656459  to  make  the 
result  exactly  divisible  by  1899? 

21.  What  is  the  total  number  of  digits  required  in  numbering  the 
pages  of  a  book  of  500  pages? 

22.  The  population  of  Ontario  in  1901  was  2,182,947,  in  1911  it 
was  2,523,277.     What  was  the  average  annual  increase? 

23.  How  much  water  must  be  mixed  with  100  gallons  of  syrup, 
worth  $1"25  a  gallon,  to  make  a  mixture  worth  $1  a  gallon? 
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24.  A  Manitoba  farmer  sowed  85  acres  of  wheat,  67  of  oats  and 

48  of  barley.  The  wheat'  yielded  25,  the  oats  45,  and  the  barley  35 
bushels  per  acre.  If  his  expenses  averaged  $2-20  an  acre,  what  did 
he  gain  by  selling  the  wheat  at  64,  the  oats  at  37  and  the  barley  at 

49  cents  per  bushel? 

25.  The  Iliad  contains  15683  lines  and  the  ^neid  9892  lines. 
How  many  days  will  it  take  a  boy  to  read  both  if  he  reads  75  lines 
a  day? 

26.  In  an  election  the  number  of  votes  polled  by  the  candidates 
was  as  follows:  A,  7,678,183;  B,  6,407,340;  C," 426,337;  D,  248,881; 
E,  127,097.  What  was  the  total  vote?  What  was  A's  majority?  What 
was  his  plurality? 

27.  Supply  the  missing  digits  in  the  following  multiplications: 

(1)       823  (2)     *52* 

**  3* 

***5  ***8 

***  4**2 


28.  A  farmer  mixed  15  bushels  of  oats  worth  40c.  per  bushel, 
with  5  bushels  of  corn  worth  80c.  per  bushel.  What  is  the  mixture 
worth  per  bushel? 

29.  A  produce  merchant  exchanged  48  bushels  of  oats  worth  39c. 
a  bushel,  and  13  barrels  of  apples  worth  $3-85  a  barrel,  for  200  pounds 
of  butter  worth  37c.  a  pound.  How  much  should  he  pay  to  settle 
the  account? 

30.  A  share  of  railway  stock  costs  $78-50.  How  many  shares 
may  be  bought  for  $3061-50? 

31.  The  area  of  a  country  is  121,370  square  miles.  The  popula- 
tion is  43,221,000.  Find,  to  the  nearest  integer,  the  population  per 
square  mile. 

32.  The  total  expenditure  for  higher  education  in  a  country  in  a 
certain  year  was  $1,040,260.  The  population  was  5,201,300.  What 
was  the  expenditure  per  capita? 
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33  A  merchant's  cash  sales  for  a  week  were:  Mon.  $34-75,  Tues. 
$42-34,  Wed.  $31-14.  Thurs.  $62-79,  Fri.  $15-24,  Sat.  $73-84.  Find 
his  average  daily  sales. 

34.  Supply  the  missing  digits  in  the  following  divisions: 
(1)  8  )  3*2*  (2)  7  )  3*5*8 


*2*-l  *93*-2 

35.  If  the  dividend  is  2468,  the  quotient  70,  and  the  remainder 
18,  what  is  the  divisor? 

36.  A  boy  had  to  divide  76428  by  123.  He  copied  a  figure  wrong 
in  the  divisor  and  obtained  as  his  quotient  611  with  a  remainder  53. 
What  mistake  did  he  make? 

37.  What  is  the  quotient  when  the  cube  of  36  is  divided  by  the 
square  of  24? 

38.  What  is  the  remainder  when  the  square  of  147  is  divided  by 
the  cube  of  13? 

39.  Multiply  42136  by  497,  using  only  two  partial  products. 

40.  Multiply  3426  by  25  by  first  multiplying  by  100  and  then 
dividing  by  4. 

41.  Multiply  32571  by  125  in  a  similar  way  to  that  in  example  40. 

42.  Divide  479625  by  125  and  also  by  25  in  a  similar  way. 

43.  Divide  325935  by  15  by  short  division  by  first  dividing  by  3 
and  then  by  5. 

44.  Divide  421575  by  35  by  short  division. 

45.  Divide  3217  by  35  by  short  division,  showing  how  you  get 
the  proper  remainder. 

46.  Multiply  31276  by  9  by  first  multiplying  by  10  and  then 
subtracting  31276.     Multiply  also  by  99  and  999  in  a  similar  way. 

47.  Multiply  5287  by  19  by  first  multiplying  by  20  and  then 
subtracting  5287.  Multiply  the  same  number  by  29  and  by  49  in  a 
similar  way. 
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48.  Use  short  methods  to  find  the  values  of  6843  X 199,  9416  X297, 
8173X996. 

49.  I  divide  a  number  by  150  and  multiply  the  result  by  6  and 
obtain  43176.     Find  the  number  by  division  in  one  line. 


50,  Complete  this  division  by  finding  the  7 

numbers  omitted  in  the  first  and  second  lines,  9 

and  verify  the  results. 


-rem.  3 


1543-rem.  5 


Commercial  and  Business  Forms 


A  Bill  is  a  written  statement  of  goods  purchased,  or 
of  services  rendered,  drawn  up  by  the  person  or  firm  who 
sells  the  goods  or  renders  the  services  and  sent  to  the 
purchaser  of  the  goods  or  the  party  accepting  the  services. 

A  bill  of  goods  should  show: 

(1)  The  date  of  rendering  the  bill. 

(2)  The  name  and  address  of  the  party  or  firm  selling 
the  goods. 

(3)  The  name  and  address  of  the  purchaser. 

(4)  The  date  of  the  purchase  of  each  article  named  in 
the  bill  with  its  quantity,  price  and  total  cost, 

(5)  The  total  amount  of  the  bill. 

A  common  form  of  bill  is  the  following: 

Hamilton,   Feb.    1st,    1917. 
J.  M.  Semmers,  Grocer,  719  King  St.,  West 
Sold  to  Mrs.  Buyer,  17  Pearl  St. 


Jan.  1 
3 
8 
11 
15 
20 
24 
27 
31 


To  account  rendered 
3  lb.  butter 
5  doz.  eggs 
1^  lb.  cheese 

2  "     tea 

1  "     coffee 

3  loaves  bread 

2  chickens 

3  cans  salmon 


4 

35 

45 

1 

35 

37 

1 

85 

24 

36 

50 

1 

00 

45 

45 

07 

21 

90 

1 

80 

15 

45 

11 

82 


Feb.  3rd,  paid 


J.  M. 


Semmers 
Per  H.  K. 


The  first  item  in  this  bill  shows  that  a  former  bill 
amounting  to  $4-35  remained  unpaid  when  this  bill  was 
made  out. 

12 


COMMERCIAIv    AND    BUSINESS    I^ORMS  13 

A  Receipt  is  a  written  acknowledgment  of  something 
received,  usually  for  money  but  may  be  for  goods,  papers, 
etc. 

A  common  form  of  receipt  is: — 

Toronto,  Ont. I'^M'^.^.i 1917 

iRrmited  frnm... Z.?.^.^..?.:...^!".^^.^ 

^?^:?^^^^ Wo  ioUara 

In  full  for  rent  to  July  31st,  1917 

50 

S"^^  ^  *^^'"^^^  ^'  Jones 

Receipts  may  take  other  forms.  An  account  from  a 
merchant  marked  "Paid"  with  his  signature  constitutes 
a  receipt.  The  endorsement  on  a  cheque  or  a  promissory 
note  is  also  a  receipt. 

When  the  purchaser  pays  the  bill  the  words  "Paid" 
or  "Received  Payment"  are  written  or  stamped  at  the 
foot  of  the  bill  followed  by  the  signature  of  the  seller  or 
of  some  person  authorized  on  his  behalf  to  acknowledge 
the  payment.  The  date  of  making  the  payment  should 
also  be  shown. 

The  bill  is  then  said  to  be  "receipted." 

Thus  the  preceding  bill  was  paid  on  Feb.  3rd,  the  money 
being  received  by  H.  K.  a  clerk  or  agent  in  the  employ 
of  J.  M.  Semmers. 

The  receipt  might  be  written  on  a  separate  sheet  from 
the  bill  as  follows : 

$11-82.  Hamilton,  Ont.,  Feb.  3rd,  1917. 

Received  from  Mrs.  Buyer  the  sum  of  Eleven  ^%\  Dollars 
being  in  full  of  account  to  date. 

J.  M.  Semmers, 

Per  H.  K. 
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Here  the  receipt  is  in  full  because  the  total  amount 
owed  was  paid.  If  only  part  of  the  amount,  say  $4,  had 
been  paid  the  receipt  for  the  $4  might  be  as  follows: — 

$4-00.  Hamilton,  Ont.,  Feb.  3rd,  1917. 

'       Received  from  Mrs.  Buyer  the  sum  of  Four  y^^  Dollars, 
on  account. 

J.   M.   Semmers, 

per    H.    K. 

An  Invoice  is  a  written  account  of  the  particulars  of 
merchandise  sent  to  a  person  or  firm  with  the  value  and 
prices  annexed,  usually  from  a  wholesale  to  a  retail  dealer. 

The  following  is  an  invoice: — 

Ottawa,  Ont.,  Feb.  24th,  1917. 

Messrs.  Chumley  &  Co.  S.G.H.1688  J 

Tilborough,  Ont. 

Bought  of  Thomson,  King  &  Co. 
No  claims  entertained  unless  made  within  15  days  after  shipment 


Nett  Cash 
Doz.  Cotton  Clothes  Lines,  40  ft. 
Doz.  Sisal  Clothes  Lines,  30  ft. 
Doz.  Pistachio  Jelly  Powder 
Pail  Peanut  Butter  24# 
Doz.  Royal  Baking  Powder,  6  oz. 
Sack  of  Flag  Rice,  100# 
Case  Clark's  P.  &  Beans  C.S. 
I's  4  doz. 
Box  Quail  on  Toast  Fish  24/1's 
Cad  Lotus  Japan  Tea,  #23,  30# 


1 

60 
75 

•95 

16 

•18 

4 

32 

1-95 

49 

4 

25 

115 

4 

60 

•10 

2 

40 

•35 

10 

50 

29 

07 


Note:    The  symbol    §    means  "pounds"    when  placed  after  a 
number  and  "number"  when  placed  before  a  number. 
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If  this  invoice  is  not  settled  for  in  due  course  a  re- 
minder may  take  the  following  form : 

Feb.  24  To  Statement  rendered  $29-07. 

An  Account  is  a  statement  of  debits  and  credits  or 
of  receipts  and  expenditures  but  is  commonly  applied  to 
the  statement  included  under  Bills  and  Invoices. 

An  account  may  take  the  following  form: — 

Statement  of  Account 

The  United  Dry  Goods  Company 

London,   Aug.   1st,   1917. 

In  Account  with  Mrs.  Wear  well. 


1917 

June  1 

Account  rendered 

28 

98 

"    8 

Transom  Shade 

2 

56 

"    9 

1  Suit 

45 

00 

"  10 

20  yd.  Carpet                    $1-50 

30 

00 

June  4 

(Credit) 
Cash 

106 

54 

20 

00 

"  10 

Transom  Shade  returned 

2 

56 

Julyll 

Cash 

35 

00 

"  13 

Cash 

30 

00 

"  31 

Balance  due 

18 
$106 

98 
54 

An  Order  is  an  instruction,   commission, 
command  to  supply  goods  or  pay  money. 


request   or 


Bank   cheques,    drafts,    bills   of   exchange,    post   office 
prders,  express  orders,  etc,  are  all  orders,  but  the  term 
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is  usually  restricted  to  the  simple  case  of  one  person  re- 
questing a  second  to  deliver  goods  to  a  third,  thus: 

Ottawa,    16  March,    1917. 
To   Simon  Gurdson,    Grocer, 

Please  let  Mrs.  Widows  have  groceries 
to  the  amount  of  |5  (five  dollars)  and  charge 
to  my  account. 


A  Cash  Account  is  a  record  of  the  money  received 
and  paid  by  a  person  or  firm. 

The  following  shows  the  form  of  a  cash  account  kept 
by  a  boy  during  the  month  of  February,  1917: — 


Receipts 

Expenditure 

1917 

1917 

Feb.  1 

Cash  on  hand 

3 

24 

Feb.  3 

Book 

75 

3 

Selling  Papers 

45 

5 

School  fees 

1 

00 

8 

Shovel' ng  snow 

80 

10 

Car  fare 

25 

10 

Papers 

42 

12 

Lunch 

20 

15 

Distributing 
circulars 

70 

21 

Skates 

1 

25 

24 

Papers 

52 

27 

Carry,  parcels 

1 

05 

28 

Balance 

3 

73 

7 

18 

7 

18 

Mar.  1 

Balance 

3 

73 

Instead  of  using  the  words  "Receipts"  and  "Expen- 
diture" we  frequently  use  "Debtor  and  Creditor"  which 
may  be  written  "Dr."  and  "Cr." 


C0MMI3RCIAL,    AND    BUSINESS    FORMS 
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Zbc  lRo\>aI  JBanh  of  Canaba 


iMqoRPonATcoiosa 


SAVINGS   BANK    OFPARTMINT 


A^c ouni  No.  J!k^ !S]^  . 


Deposited  fy 


7  - 

7 

3  . 

2  - 

(o 

4  = 

X  " 

5  - 

/o 

10  - 

20  - 

50  . 

too  - 

Gold 

saver . 

- 

Z 

60 

Cheques 

7 

Pa 

$ 

33 

/fO 

A  Deposit  Slip  is  a  slip 
accompanying  funds  when  de- 
posited in  the  Bank,  and  is 
a  statement  of  the  number 
and  denomination  of  the  bills, 
coin,  cheques,  etc.  deposited. 

Deposit  slips  for  money 
deposited  in  the  ordinary  (or 
current)  bank  account  are 
usually  printed  in  black  ink; 
those  for  deposit  in  the  Sav- 
ings Bank  Department,  in 
red  ink. 
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EXERCISE 


1.  Write  an  order  from  yourself  on  James  Oaklands  in  favour  of 
Samuel  Oxford  for  a  suit  of  clothes  at  $21. 

2.  A.  B.  Hunter  Co.  are  doing  business  at  141  Peter  St.  Guelph,  as 
dealers  in  groceries  and  fruits.  A  customer,  Mrs.  Geo.  E.  Thompson, 
in  the  month  of  May,  1917,  had  the  following  orders  filled: — on  the 
2nd,  15  lb.  of  granulated  sugar  @  lie.  and  7  lb.  coffee  @  45c.;  on  the 
9th,  5  lb.  rice  @  9c. ;  on  the  15th,  2  dozen  oranges  @  40c. ;  on  the  25th, 
3  lb.  butter  @  36c.,  and  4  dozen  eggs  @  28c.  She  paid  the  account  in 
full  on  June  2nd.     Make  out  the  receipted  bill. 

3.  The  Climax  Drug  Company  sold  to  Mrs.  Woodford  the  follow- 
ing articles: — Florida  Water  52c.;  Ammonia  25c.;  Pinex  52c.;  Twine 
10c. ;  Epsom  Salts  10c. ;  Floor  Wax  50c.     Make  out  the  bill. 

4.  Make  out  and  receipt  a  bill  for  the  following: — 5  lb.  coffee 
@  45c.;  2  lb.  tea  @  45c.;  20  lb.  sugar  @  10c. ;  3  tins  of  corn  @  12c.; 
2^  doz.  eggs  @,  30c.  Use  your  own  name  as  purchaser  and  supply 
the  other  details. 

5.  On  Nov.  6th  you  bought  1  doz.  pink  roses  $1-50;  1  doz.  carna- 
tions 75c.,  and  two  doz.  red  roses  at  S2  a  doz.;  On  Nov.  8th,  1  doz.  pink 
roses  $1,  and  one  dozen  Lily  of  the  Valley  75c.  This  was  paid  on 
Dec.  16th.     Make  out  the  bill. 

6.  Make  out  a  bill  from  the  butcher,  using  your  own  name  as 
purchaser  and  supplying  the  items  and  prices. 

7.  Show  that  two  payments  have  been  made  on  the  preceding 
account  leaving  a  balance  still  unpaid. 

8.  A  physician  receives  S47  from  a  patient  in  payment  for  profes- 
sional services;  write  out  the  receipt  supplying  the  necessary  names. 

9.  You  contribute  $15  to  the  Canadian  Patriotic  Fund.  Write 
out  the  Treasurer's  acknowledgement. 

10.  I  call  a  plmnber  to  repair  a  leak  in  the  water  service.  He 
charges  me  85  cents  for  material  and  65c.  per  hour  for  3  hours  time. 
Make  out  his  bill  and  receipt  it. 

11.  Make  out  and  receipt  a  dentist's  bill  for  services. 
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12.  Write  receipts  showing  that  you  have  made  the  following 
payments : 

(1)  An  instalment  of  $10  for  the  current  month  on  a  piano  which 
you  have  bought  from  a  local  dealer. 

(2)  One  year's  subscription  to  a  local  paper  or  magazine. 

(3)  A  premium  of  S43-72  to  a  local  life  insurance  agent. 

13.  John  Cardwell  bought  from  The  Cheap  Stores  Co.  the  follow- 
ing:— Roast  fresh  pork  SI  -32;  boiling  beef  70c.;  steak  59c.;  pork  chops 
56c. ;  liver  20c.    He  paid  two  dollars  on  account.    Make  out  his  bill. 

14.  Make  out  a  statement  of  account  for  the  following  trans- 
actions:— You  buy  f  lb.  tongue  25c.;  1  lb.  c.  ham  45c.;  2  boxes 
apples  $5-90  ;  you  owe  him  $11  -38  on  a  previous  account  and  pay  him 
ten  dollars. 

15.  Make  out  a  bill  for  half  a  pound  of  tea  at  a  dollar  a  pound, 
two  pounds  of  butter  at  40  cents  a  pound,  five  dozen  eggs  at  35  cents 
a  dozen,  three  pounds  of  cheese  at  29  cents  a  pound  and  a  dollar's 
worth  of  sugar.     Show  that  the  bill  has  been  paid  in  full. 

16.  If  before  paying  the  preceding  bill  the  customer  had  purchased 
twenty-five  pounds  of  flour  at  $5  a  hundred,  seven  bags  of  charcoal  at 
twelve  cents  a  bag  and  three  dozen  oranges  at  forty  cents  a  dozen, 
how  would  the  new  bill  have  been  made  out? 

17.  You  have  the  following  bank  notes  which  you  wish  to  deposit 
in  the  Savings  Department  of  the  Dominion  Bank:  27  ones,  14  twos,  7 
fives.  3  tens  and  a  twenty.     Make  out  the  necessary  deposit  slip. 


18.  Find  the  balance  of  the  following  cash  account: 
Dr. 


Cr. 


1916 

1916 

Nov.  1 

Cash  on  hand 

85 

65 

Nov  1 

Interest 

32 

20 

2 

Milk 

42 

10 

17 

Coal 

24 

00 

15 

Butter 

27 

50 

22 

Provisions 

18 

52 

20 

Eggs 

19 

35 

25 

Clothing 

19 

50 

23 

Chickens 

20 

15 
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19.  Make  out  a  farmer's  cash  account  for  a  month  supplying  dates 
and  balance  the  account:  He  had  $15-60  cash  on  hand,  received 
$156  for  a  horse,  $113  for  2  cows,  $50  for  wool,  $75-60  for  milk  and 
butter.  He  paid  $60-50  for  wages,  $20-60  for  insurance,  $107  for 
machinery,  $55  for  a  colt,  $27  for  bran. 

20.  A  boy  paid  on  May  2nd  $3-75  for  lumber  for  chicken  coops; 
May  10th  $15-60  for  hens;  May  11th  $1-25  for  chicken  feed;  June 
5th  $4-20  for  corn;  Aug.  1st  $3-75  for  feed.  May  31st  he  received  for 
eggs  for  the  month  $2-15;  June  30th  $3-20;  July  31st  $2-75;  Aug. 
31st  $3-20;  Sept.  22nd  for  chickens  $7-85;  Sept.  25th,  $5-60;  Nov.  1st 
for  hens  $12-75.  Make  out  his  cash  account  showing  the  profit  on 
his  summer's  work. 

21.  A  farmer  sells  to  a  grocer  12  turkeys,  total  weight  146^  lb.,  at 
20c.  a  lb. ;  9  dozen  eggs  at  30c.  a  dozen,  and  25  lb.  of  butter  at  25c,  a  lb., 
and  takes  in  payment  one  ham,  weight  14  lb.  8  oz.,  at  18c.  a  lb.; 
11  lb.  8  oz.  of  bacon  at  20c.  a  lb.,  58  lb.  of  sugar  at  25  lb.  for  a  dollar, 
5  lb.  of  tea  at  45c.  a  lb.,  4  lb.  of  coffee  at  50c.  a  lb.,  and  the  balance 
in  cash.     Make  out  the  grocer's  account,  showing  the  cash  balance. 

22.  The  last  reading  of  your  gas  meter  was  779000,  the  previous 
reading  772000;  make  out  your  gas  bill  at  45c.  a  thousand  subject  to 
a  discount  of  5c.  a  thousand  if  paid  on  or  before  the  first  of  the  fol- 
lowing month. 

23.  John  Smith  is  debtor  to  the  Merchants'  Gas  Co.  for  2500  cu. 
ft.  of  gas  for  lighting  at  80c.  per  1000  cu.  ft.  and  4800  cu.  ft.  of  gas  for 
fuel  at  60c.  per  1000  cu.  ft.  Make  out  the  bill  and  show  the  net  amount 
to  be  paid  if  there  is  a  discount  of  ^  of  the  bill  for  prompt  payment. 

24.  Make  out  three  bills  and  receipt  them,  using  the  following  prices: 

Porterhouse  Steak.  .  -30  per  lb.  Collars $1-50  per  do^. 

Rib  roasts -22       "  Tennis  balls 4-50 

Turkeys -27       "  Men's  hats 2-75      each 

Butter -41       "  Silk  vests 3-75 

Baseballs -90  each  Catcher's  mitts  .3-25 

25.  Make  out  and  balance  the  following  account:  July  1st,  1917, 
on  hand  $60-75.  Expenditures:  July  2nd,  board  $22-75;  July  10th, 
books  $4-50;  July  15th,  rent  $27;  July  27th,  insurance  $28-75.  Receipts; 
July  3rd,  interest  $12-80;  July  10th,  salary  $150. 
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26.  In  the  following  pay-roll  the  last  column  shows  the  wages  per 
hour  of  each  man  and  the  other  columns  the  number  of  hours  each 
man  worked.  On  the  basis  of  an  8-hour  day  find  the  total  of  the  pay- 
roll, allowing  double  pay  for  overtime. 


Name 

Mon. 

Tues. 

Wed. 

Thur. 

Fri. 

Sat. 

Rate 

Total 

J.  Smith.  .  . 

7 

8 

11 

12 

9 

4 

•30 

P.  James  .  . 

8 

10 

0 

9 

11 

5 

•27 

A.  Robb... 

9 

7 

8 

10 

12 

7 

•42 

S.  Porte .  .  . 

6 

2 

9 

10 

8 

6 

•60 

M.  Cox.... 

10 

9 

4 

7 

5 

0 

•53 

Measures  and  Multiples 


GREATEST  COMMON  MEASURE 

Any  unit  of  length  which  will  divide  exactly  into  18 
inches  is  said  to  be  a  Measure  or  Factor  of  18  inches. 

Thus  6  inches  is  a  measure  or  factor  of  18  inches. 
18  inches  is  called  a  Multiple  of  6  inches. 

Other  factors  or  measures  (omitting  1)  of  18  are  2,  3, 
9  and  18.  Of  these  2  and  3  are  called  Prime  Factors  be- 
cause they  have  no  other  factors  but  themselves  and 
unity. 

Thus,  the  prime  factors  of  63  are  3  and  7,  of  30  are 
2,  3  and  5. 

Since  6  will  measure  both  12  and  18,  it  is  a  Common 
Measure  or  Factor  of  12  and  18. 

Other  common  measures  of  12  and  18  are  2  and  3, 
but  the  Greatest  common  measure  is  6. 

If  all  the  prime  factors  of  two  or  more  numbers  be 
written  down,  the  greatest  common  measure  (G.C.M.) 
may  be  obtained  by  inspection. 

Thus,  45  =  3X3X5 
105  =  3X5X7 
135  =  3X3X3X5 

Here  it  is  seen  that  3  and  5,  and  therefore  15,  are  com- 
mon measures  of  all  the  numbers,  therefore  the  G.C.M. 
of  45,  105  and  135  is  15.     If,  however,  the  numbers  cannot 
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be  readily  factored,  as  say,  247  and  437  another  method 
must  be  adopted  which  depends  upon  the  following  prin- 
ciple: 

If  3  is  a  common  factor  of  any  two  numbers,  say, 
15  and  21,  then  3  is  also  a  factor  of  15+21,  21-15,  4.21  + 
5.15,  7.21—4.15,  etc.,  for  3  will  divide  into  any  of  these 
as  here  shown. 

3)15  +  21     3)21-15     3)4.21+5.15     3)7.21-4.15 


5  +  7 


4.7+5.5         7.7-4.5 


The  reasoning  here  used  does  not  depend  upon  the 
particular  numbers,  and  is  therefore  general. 

It  follows  then,  that  any  common  factor  of  two  num- 
bers is  also  a  factor  of  the  sum  or  difference  •f  any  mul- 
tiples of  those  numbers. 


To  find  the  G.C.M.  of  247 
and  437,  divide  as  shown  in  the 
margin,  and  19  is  the  G.C.M. 
For  190  =  437-247, 

.'.  every  common  factor  of 
437  and  247  is  a  factor  of  190, 

.'.  the  G.C.M.  of  437  and  247 
is  the  G.C.M.  of  190  and  247. 


247)437(1 
247 

190)247(1 
190 
57)190(3 
171 
19)57(3 
57 


But  57  =  247-190, 
the  G.C.M.  of  190  and  247  is  the  G.C.M.  of  57  and  190. 

But  19  =  190-3X57, 
the  G.C.M.  of  57  and  190  is  the  G.C.M.  of  19  and  57. 

But  57  =  3X19, 

.-.  the  G.C.M.  of  19  and  57  is  19. 

.'.  the  G.C.M.  of  247  and  437  is  19. 
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To  find  the  G.C.M.  of  more  than  two  numbers,  which 
cannot  be  readily  factored,  say  of  442,  598  and  377,  find 
the  G.C.M.  of  any  two  of  them  by  the  preceding  method. 

Thus,  the  G.C.M.  of  442  and  598  is  26. 

Then  the  G.C.M.  of  the  three  numbers  must  be  the 
G.C.M.  of  26  and  377,  which  is  13. 

LEAST  COMMON  MULTIPLE 

The  number  48  is  a  multiple  of  both  6  and  8. 

Other  Common  Multiples  of  6  and  8  are  24,  72,  168, 
and  so  on. 

The  Least  common  multiple  (L.C.M.)  is  24. 

It  is  evident  that  24  could  not  be  a  multiple  of  6  un- 
less it  contained  all  the  factors  of  6,  that  is,  2  and  3,  nor 
could  it  be  a  multiple  of  8  unless  it  contained  all  the  fact- 
ors of  8,  that  is,  2X2X2. 

The  ly.C.M.  of  two  or  more  numbers  is  therefore 
the  least  number  which  contains  all  the  prinle  factors  of 
each  of  the  given  numbers. 

Thus,  to  find  the  L.C.M.  of  15,  25,  63, 

15  =  3X5 
25=5X5 
63  =  3X3X7 

The  Iv.C.M.  must  contain  the  factors  3  and  5  to 
make  it  a  multiple  of  15,  an  additional  factor  5  to  make 
it  a  multiple  of  25,  and  two  additional  factors,  3  and  7, 
to  make  it  a  multiple  of  63. 

.•.theL.C.M.=3X5X5X3X7  =  1575. 
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If  the  prime  factors  of  the  numbers  cannot  readily 
be  found,  then  find  the  G.C.M.  of  them  in  pairs,  and 
the  prime  factors  may  usually  be  written  down  without 
difficulty. 

Thus,  to  find  the  L.C.M.  of  442,  598  and  377. 

The  G.C.M.  of  442  and  598  is  26. 

The  G.C.M.  of  442  and  377  is  13. 

.•.442  =  26X17  =  2X13X17 

598  =  26X23  =  2X13X23 

377  =  13X29. 

.-.the  L.C.M.  =2X13X17X23X29. 

If  the  numbers  are  very  large,  there  may  be  some 
difficulty  in  writing  down  the  prime  factors  of  the  num- 
bers, even,  when  the  G.C.M.  of  each  pair  is  found,  as 
in  the  preceding  example.  When  this  is  the  case  the 
L.C.M.  of  two  of  the  numbers  may  be  found,  and  then 
the  L.C.M.  of  this  result  and  the  third  number,  and  so 
on  if  there  are  more  than  three  numbers. 

If  no  pair  of  the  numbers  have  a  common  factor,  the 
L.C.M.  is  evidently  the  product  of  all  the  numbers. 

The  product  of  the  G.C.M.  and  L.C.M.  of  two 
numbers  is  equal  to  the  product  of  the  numbers. 

Take  any  two  numbers,  say,  30  and  126. 

30  =  2X3X5,  126  =  2X3X3X7. 

Since  the  L.C.M.  is  the  product  of  all  the  factors  of 
the  first  number,  and  all  the  additional  factors  of  the  second 
(3  and  7),  and  the  G.C.M.  contains  all  the  factors  com- 
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mon  to  both  (2  and  3),  it  follows  that  the  product  of  the 
L.C.M.  and  G.C.M.  will  be  the  product  of  all  the  factors 
of  both  numbers,  and  is  therefore  equal  to  the  product  of 
the  two  numbers.  The  L.C.M.  of  two  numbers  may  there- 
fore be  obtained  by  first  finding  their  G.C.M.,  and  divid- 
ing it  into  the  product  of  the  numbers.  Thus,  the  G.C.M. 
of  325  and  481  is  13,  therefore  the  L.C.M.  is 

2^^  =  12025. 

lo 


EXERCISE 

1.  Find,  by  factoring,  the  G.  C.  M.  of  40  and  56;  230  and  506; 
102  and  114;   210.  462  and  546. 

2.  Find,  by  dividing,  the  G.  C.  M.  of  741  and  893;    4807  and 
9545;  495.  891  and  1155. 

3.  Find,  by  factoring,  the  L.  C.  M.  of  24.  30  and  36;  30.  32.  36. 
40  and  48. 

4.  Find  the  L.  C.  M..  by  first  finding  the  G.  C.  M..  of  481  and 
1665;   2257  and  3589. 

5.  Find  the  least  number  which  is  divisible  by  all  numbers  up  to 
16  inclusive. 

6.  Factorize,  that  is.  express  as  the  product  of  prime  factors: 
(1)  30030.  (2)  26208. 

7.  How  many  prime  numbers  are  there  less  than  50? 

8.  What  are  the  prime  factors  common  to  12012  and  9072? 

9.  Find  the  least  number  into  which  616  and  385  will  each  divide 
evenly. 

10.  Find  the  greatest  number  which  will  divide  into  13956  and 
14565  and  leave  a  remainder  7  in  each  case. 
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11.  What  is  the  least  number  of  acres  that  will  admit  of  being 
divided  into  farms  containing  150,  200  or  250  acres  each? 

12.  Four  bells  toll  at  intervals  of  3,  7,  12  and  14  seconds  and 
begin  to  toll  at  the  same  instant.    When  will  they  next  toll  together? 

13.  A  number  greater  than  300  and  less  than  400  is  divisible  by 
2,  3,  4  and  5.     What  is  the  number? 

14.  Find  the  greatest  number  which  on  dividing  34100  leaves  a 
remainder  63,  and  307100  a  remainder  93. 

15.  The  L.  C.  M.  of  two  numbers  is  244188.and  their  G.  C.  M.  is 
84.     If  one  of  the  numbers  is  1428,  find  the  other. 

16.  The  h.  C.  M.  of  two  numbers  is  96.  One  of  the  numbers  is  6. 
What  may  the  other  number  be? 

17.  The  L.  C.  M.  of  68,  170  and  another  number  is  2380,  and  the 
G.  C.  M.  of  the  three  numbers  is  17,     What  may  the  other  number  be? 

18.  The  sides  of  a  rectangle  are  465  and  682.  If  it  is  divided  into 
squares,  the  side  of  each  square  being  an  integer  and  as  large  as  pos- 
sible, how  many  squares  would  there  be? 

19.  How  many  boards  placed  horizontally  and  of  uniform  length, 
will  inclose  a  field  1397  feet  long  and  737  feet  wide,  if  the  fence  is 
straight  and  8  boards  high,  and  the  boards  are  the  longest  that  can 
be  used  without  waste? 

20.  A  pound  avoirdupois  contains  7000  grains,  and  a  pound  Troy 
contains  5760  grains.  Find  the  greatest  weight  which  will  measure 
each  of  them.     Find  also  the  least  weight  which  each  will  measure. 

21.  A  manufacturer  of  novelties  uses  cloth  in  strips  of  3",  4",  6" 
9",  12"  width.  What  least  width  of  cloth  should  he  buy  in  order  that 
he  may  cut  it  into  any  of  the  given  widths  without  waste? 

22.  Separate  10626  into  prime  factors  and  show  that  it  is  the 
product  of  three  consecutive  whole  numbers. 

23.  How  many  numbers  of  three  digits  are  each  divisible  by  all 
of  the  numbers  21,  24,  28? 

24.  In  a  long  division  sum  the  dividend  is  480719  and  the  succes- 
sive remainders  are  399,  134,  247.     Find  the  divisor. 


Fractions 


The  numbers  which  have  so  far  been  considered  begin 
with  1,  and  go  on  increasing  by  1,  each  number  being 
greater  by  1  than  the  number  just  before  it.  Such  num- 
bers are  called  Whole  Numbers  or  Integers. 

Besides  these  there  are  other  numbers,  some  of  them, 
such  as  one-half,  three-quarters  being  less  than  1,  and 
others  such  as  two  and  a  half,  three  and  a  quarter,  being 
greater  than  one  whole  number  and  less  than  the  next 
higher  whole  number.  These  numbers  are  called  Frac- 
tions, those  less  than  1  being  called  Proper  Fractions, 
and  those  greater  than  1  Improper  Fractions. 

Note. — It  will  be  seen  hereafter  that  whole  numbers  may  also 
be  regarded  as  fractions,  and  as  such  are  classed  as  improper 
fractions. 

PROPER  FRACTIONS 

If  a  unit  be  divided  into  two  equal  parts,  each  of 
these  parts  is  called  a  half. 

If  into  three  equal  parts,  a  third. 

If  into  four  equal  parts,  a  fourth,  and  so  on,  the  part 
in  each  case  taking  its  name  from  the  number  of  these 
parts  required  to  make  up  the  whole  unit. 
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And  we  speak  of  any  number  of  these  parts  in  the  same 
way  that  we  do  of  a  number  of  feet,  pounds  or  dollars; 
but  the  notation  employed  when  we  come  to  write  them 
is  different. 

Thus  for  three  dollars  we  write  $3 ;  for  four  pounds  we 
write  4  lb.;  where  the  character  or  symbol  denoting  the 
kind  of  thing  under  consideration  is  placed  to  the  right  or 
left  (and  sometimes  directly  above)  that  denoting  the  num- 
ber of  things;  but  for  three-fourths  we  write  J;  the  4  in 
this  expression,  which  tells  the  kind  of  thing  under  con- 
sideration, namely,  fourths,  being  placed  directly  below 
the  3,  which  tells  the  number  of  fourths. 

This  symbol  f  is  called  a  Fraction,  and  indicates  that 
a  unit  of  some  kind  has  been  divided  into  4  equal  parts, 
and  that  3  of  these  parts  are  under  consideration. 

The  4  which  tells  the  kind  or  Denomination  of  the 
parts  (and  therefore  also  the  number  of  parts  into  which 
the  unit  has  been  divided),  is  called  the  Denominator. 
The  3,  which  indicates  the  number  of  parts  taken  {i.e., 
enumerates  them)  is  called  the  Numerator.  The  numer- 
ator and  denominator  are  called  the  Terms  of  the  fraction. 

If  the  numerator  of  a  fraction  be  a  smaller  number 
than  the  denominator,  it  is  evident  that  the  number  of 
parts  taken  is  less  than  the  number  of  parts  into  which 
the  unit  was  divided,  and  therefore  that  the  fraction  de- 
notes a  number  less  than  unity  or  1.  Such  fractions 
are  accordingly  called  Proper  fractions. 
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IMPROPER  FRACTIONS 

Four-fourths  or  five-fifths  of  any  unit  are  evidently- 
equal  to  the  whole  of  that  unit,  and  therefore  every  such 
fraction  as  f ,  I  or  f  is  equal  to  1 . 

The  word  fraction  {from  fractus,  broken)  strictly  means 
a  part  broken  off,  and  consequently  denotes  something 
less  than  the  whole.  Such  expressions  therefore  as  f, 
f  or  f,  not  indicating  a  part  of  a  unit,  are  called  Im- 
proper fractions. 

Now,  suppose  two  or  more  units  to  be  divided  each 
into  five  equal  parts,  and  that  any  number  of  these  parts 
is  taken,  then  such  fractions  as  |,  -g^-,  etc.,  may  be  ob- 
tained, where  the  numerator  is  greater  than  the  denom- 
inator.    These  are  also  called  Improper  fractions. 


MIXED  NUMBERS 

Take  the  improper  fraction  V"* 

Since  5  fifths  are  equal  to  1, 

.*.  10  fifths  are  equal  to  2, 

.*.  13  fifths  are  equal  to  2  and  3  fifths. 

It  therefore  follows  that  every  improper  fraction  is 
equivalent  to  a  whole  number,  or  else  to  a  whole  number 
and  a  proper  fraction,  and  that  the  whole  number  can  be 
obtained  by  finding  how  often  the  denominator  of  the 
fraction  is  contained  in  the  numerator,  and  also  that  the 
remainder,  if  any,  after  dividing,  will  be  the  numerator 
of  the  proper  fraction. 
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Such  numbers  are  expressed  by  writing  the  whole 
number  first  with  the  fraction  close  after  it;  thus,  two  and 
three-fifths  would  be  written  2f.  Such  numbers  are 
called  Mixed  Numbers.  Thus  every  improper  fraction 
may  be  expressed  either  as  a  whole  or  as  a  mixed  number. 

EXERCISE 

Express  the  following  improper  fractions  as  whole  or  mixed 
numbers: 

1.  ¥-.  2.  ^.  3.  -V-.         ■         4.  -V. 

5.  W.  6.  If.  7.  W.  8.  H%^. 

9.  Hfi^.        10.  -^-f^r.      11.  ^-f*F.      12.  ^VnV°-^.  ' 

Conversely,  every  mixed  number  may  be  expressed  as 
an  improper  fraction. 

For,  consider  the  number  3|. 

Since  1  is  equal  to  5  fifths, 

.*.  3  is  equal  to  15  fifths, 

.*.  3|  is  equal  to  15  fifths  and  4  fifths, 

.'.  3i  =  19  fifths,  or  V-. 

EXERCISE 

Reduce  the  following  mixed  numbers  to  improper  fractions: 
1-  aj.  2.  5i.  3.  6|.  4.  llH- 

5.  17f.  6.  57i%.  7.  14xV.  8.  23^- 

9.  3476i.  10.  969if.  11.  2|f||.  12.  576^1-. 

COMPOUND  FRACTIONS 

It  is  evident  that  if  3  fourths  be  repeated  7  times  the 
result  will  be  21  fourths;  6  sevenths  repeated  5  times  the 
result  will  be  30  sevenths;  and  so  on. 

Thatis,  JX7  =  ^;fX5=^. 


32 


ARITHMETIC 

EXERCISE 

Multiply: 

1.  f  by  4,  ( 

2.  H  by  9. 

3.  m  by  49, 

3,  8,  10  and  16. 
13,  23  and  47. 
93  and  256. 

If  any  unit  be  divided  into  4  equal  parts  and  each  of 
these  fourths  be  divided  into  5  equal  parts,  it  is  evident 
that  the  unit  will  be  divided  into  20  equal  parts.  From 
this  it  follows  that  the  fifth  part  of  a  fourth  is  a  twentieth; 
or,  as  it  is  written, 

^  of  i  =  ^^o- 

and  since  1  fourth  is  equal  to  5  twentieths, 

.'.3  fourths  are  equal  to  15  twentieths, 

.*.  1  fifth  of  3  fourths  is  equal  to  1  fifth  of  15  twentieths, 

and  therefore  equal  to  3  twentieths,  or,  as  it  is  written, 

lof  f  =  uV 

It  is  clear  also  that  2  fifths  of  3  fourths  is  twice  as 
much  as  1  fifth  of  3  fourths,  and  is  therefore  equal  to  6 
twentieths,  that  is: 

5    OI    4  —  ^7J' 

From  this  it  appears  that  a  fraction  of  a  fraction  may 
be  reduced  to  a  simple  fraction  by  multiplying  the  two 
numerators  together  for  a  new  numerator,  and  the  two 
denominators  together  for    a  new  denominator. 


Similarly  f  of  f  of  |  =  f  of  /^  =  t¥o  = 


3X2X3 
7X5X4:' 


Such  expressions  as  f  of  f  and  f  of  f  of  f  are  called 
Compound  Fractions. 
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EXERCISE 

Reduce  the  following  compound  fractions  to  simple  ones: 

1.  ^ofi  2.  foffx. 

3.  i  of  f  of  I  4.  xV^  of  ^Vu  of  Tifijcj. 

5.  iofjofiofiofi  6.  HofW-ofV-. 

7.  f  of  oi  =  f  of  Y.  8.  ii  of  19fV  of  lOOy^xj. 

9.  t  of  7i  of  4i  10.  V-  of  1tV^%  of  9^9. 

Since  one-fifth  of  }  is  -io,  and  since  one-fifth  of  any- 
thing is  the  result  obtained  after  dividing  it  by  5,  it  fol- 
lows that  f  on  being  divided  by  5  gives  -in  for  quotient,  or 

1-^-5  =  ^^ 


EXERCISE 

Divide: 

1.  f  by  2,  3.  4  and  8. 

2.  Y¥  by  8  and  by  10. 

3.  m  by  126. 

If  the  fraction  f  be  multiplied  by  5  the  result  will  be 
J/,  and  if  ^  be  divided  by  5  the  result  will  be  i^;  but  it 
is  evident  that  these  operations  must  give  a  final  result 
equal  to  the  original  fraction. 

It  follows,  therefore,  that  ^^  and  f  must  be  equal 
to  each  other. 

Hence,  if  both  terms  of  a  fraction  be  multiplied 
by  the  same  number,  the  value  of  the  fraction  re- 
mains the  same. 

Thus,  to  reduce  y  to  a  fraction  whose  denominator  is 
56,  multiply  both  terms  of  the  fraction  by  8  (the  number 
of  times  7  is  contained  in  56),  and  the  result  is  f§. 
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EXERCISE 

1.  Change  f  to  an  equivalent  fraction  ^yhose  denominator  is  12, 
20,  48,  100. 

2.  Reduce  y  and  f  to  fractions,  each  of  which  will  have  28  for 
denominator. 

3.  Reduce  ^  and  <  f  to  fractions  which  will  have  the  same 
denominator. 

4.  Reduce  f ,  ^  and  ^  to  fractions  which  will  have  60  for 
denominator. 

5.  Reduce  f ,  ^  to  fractions  having  24  for  denominator. 

6.  Reduce  f ,  ^,  f  to  fractions  having  18  for  denominator. 

7.  Reduce  f ,  ^,  y|-,  i^  and  y^^  to  equivalent  fractions  which  will 
have  the  same  denominator. 

Also,  if  both  terms  of  l^  be  divided  by  5  the  result 
is  f ,  which  has  been  shown  to  be  equal  to  ^, 

Hence,  if  both  terms  of  a  fraction  be  divided  by 
the  same  number,  the  value  of  the  fraction  remains 
the  same. 

T^Viiic      30  _  1  6  _  5 
1  nus,    4  2^  —  21  —  J. 

When  the  terms  of  a  fraction  have  been  divided  by 
all  numbers  which  will  divide  both  of  them,  the  fraction 
is  said  to  be  reduced  to  its  Lowest  Terms. 

Thus,  m  (dividing  by  5)  =  j%\  (dividing  by  3)  =  fi  =  f . 

EXERCISE 

Reduce  the  following  fractions  to  their  lowest  terms: 

13  n      \  5  q21  /lis 

f.46  a28  7I26  ol47 

9   266  1A24  3  ii    625  io294 

•  T"68-  10.  Y29-         11-  TOGO-        1^-  378- 

Note. — When  common  divisors  can  no  longer  be  determined  by 
inspection,  the  method  of  finding  the  G.  C  M.  of  two  numbers  must 
be  used. 
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1Q133  1/1       187  11-63427  i/>      479  5  7 

13.   Yjj.  14.   ^^1.  15.    7TT2T-  16.    sTT^S- 

In  reducing  compound  fractions  to  simple  ones  the 
common  factors  should  be  cancelled  before  multiplying. 
Thus,  in  the  following  example: 

Reduce  f  of  if  of  j%. 

^       ^      8X15X3 
Result  =  - — — — — 
9X24X10 

Here  it  is  seen  that  8  occurs  in  the  numerator,  and  is 
also  contained  in  the  denominator  as  a  factor  of  24;  and 
the  same  is  true  of  3 ;  cancelling  these  there  is  left 

15 

9X10 

Here  again  3  occurs  as  a  factor  of  9  and  also  as  a  factor 
of  15,  while  5  occurs  as  a  factor  of  15  and  aJso  as  a  factor 
of  10.     Cancelling  these  common  factors  there  is  left 

1       1 


3X2     6 


as  the  final  result. 


EXERCISE 

Reduce  to  simple  fractions  in  their  lowest  terms: 
1.  i  of  i  of  I  2.  f  of  f  of  H-  3.  f  of  tVt- 

4.  II  of  U  of  r¥o.  5.  tV  of  f  of  f  of  3f . 

6.  I  of  V-  of  T¥  of  H  of  H-  7.  i  of  f  of  2j  of  15f . 

8.  f  of  If  of  I  of  6tV  of  H  of  2i*T. 

O      2247    _f   774    _fl017^f     56. "5 

y-   ToTT  or  ^T5  or  -^^3"  Ot  t¥¥6 • 
10.  if  of  U  of  t\\  of  t\%  of  1^\  of  lj%-  of  Ixlir  of  IH. 

To  show  that  i  of  2  =  |. 

If  each  of  two  units  be  divided  into  5  equal  parts,  each 
of  these  parts  will  be  one-fifth,  and  there  will  be  10  of 
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them.  If  these  10  fifths  be  separated  into  groups  of  2 
each  there  will  be  5  of  these  groups.  Hence  2  has  been 
divided  into  5  equal  parts,  and  each  part  consists  of  2 
fifths ;  that  is 

iof  2  =  i 

Also,  since  the  fifth  part  of  any  number  is  obtained  by 
dividing  that  number  by  5,  it  follows  that 

|  =  i  of  2  =  2-5. 

Therefore  every  fraction  expresses  the  quotient  of  the 
numerator  by  the  denominator. 

It  will  also  follow  that  every  whole  number  may  be 
expressed  as  a  fraction  having  1  for  its  denominator; 
thus, 

5=1,  forf  =  5-^l=5. 

Therefore  also  a  whole  number  may  be  expressed  as  a 
fraction  having  any  proposed  denominator.  Thus,  to 
express  7  as  a  fraction  whose  denominator  is  5, 

7  =  ^  =  ^. 


EXERCISE 

1.  Express  9  as  a  fraction  whose  denominator  is  6,  7,  10,  100. 

2.  Express  39  as  a  fraction  whose  denominator  is  14,  19,  23. 
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TO  REDUCE  FRACTIONS  TO  OTHERS  HAVING  A 
COMMON  DENOMINATOR 

Reduce  the  fractions  |,  f  and  f,  to  other  fractions 
having  a  common  denominator. 

This  denominator  must  contain  3,  5  and  7  as  factors, 
.'.  it  must  be  a  multiple  of  3,  5  and  7,  such  as  105, 
210,  315,  etc. 

.'.  the  required  fractions  would  be 

70  63  30 

T^5»  TU5>  TTJ5^> 

>-.,-l40        12  6  60 

O^    2To>  ^TU>  ^TT7> 

CiV    -§.iO  18  9  9  0 

or    ¥15>  ¥T5»  ^TT> 

and  so  on. 

In  reducing  fractions  to  a  common  denominator,  how- 
ever, it  is  most  convenient  to  select  the  least  denominator 
that  will  contain  all  the  given  denominators,  that  is,  to 
take  the  least  common  multiple  of  all  the  denominators. 

To  reduce 

'S)     6">    T^>    "9> 

to  fractions  having  the  least  common  denominator. 
The  L.C.M.  of  8,  6,  12,  and  9  is  72. 

The  first  denominator  8  is  contained  in  72,  the  L.C.M. , 
9  times,  therefore  the  first  fraction  f  becomes 
5X9    '45 
8X9~72 

Similarly,  the  second,  i  becomes  yf 

the  third,  t\        "       H 

and  the  fourth  f  "        ig 

The  resulting  fractions  are,  therefore, 

45       12       42      „tirl     4=0 

7¥>  T¥>  T^>  3.na  j-^ 


2. 

I 

ii 

5 

4. 

T(J»  T^^'  TO^^ 

.  icJ^Uff- 

6. 

5 

r\%. 

-«v 

.§. 

A 

38  ARITHMETIC 

EXERCISE 

Reduce  the  following  fractions  to  equivalent  ones  with  the  least 
common  denominator: 

Note. — If  the  fractions  are  not  in  their  lowest  terms,  they  should 
first  be  reduced  to  their  lowest  terms. 

17       8        1 
^-   ¥.  T5'  6- 

^'   T6.  T¥.  Wi>  ST- 

C        7        16      29 
S.    SS,    2T.   -§T' 

7        "^         5       101368  Qi/-.f3.«76„f7l 

7-  ss.  ^n.  ¥T.  ^5.  ir¥-  «>•   2  Of  4,  bg,  -g  of  75. 

9.  TVofillyV,  iof-\^of3f. 
10.  i  of  i  of  I,  i  of  I  of  tV.  J  of  rV  of  tV- 

TO  COMPARE  FRACTIONS  IN  MAGNITUDE 

Determine  which  is  the  greater  of  the  two  fractions, 
I  and  f . 

This  cannot  readily  be  done,  as  they  have  different 
denominators,  for  it  cannot  be  said  at  once  whether  4 
out  of  5  equal  parts  are  greater  or  less  than  5  out  of  7 
equal  parts.  But  if  they  are  changed  into  their  equiva- 
lent fractions  with  a  common  denominator,  they  become 
respectively : 

If  and  II. 

and  since  28  out  of  35  equal  parts  are  greater  than  25 
of  these  parts, 

.".  I  is  greater  than  f. 

EXERCISE 

1.  Which  is  the  greater,  f  or  |? 

2.  Find  the  least  of  the  fractions  -|,  ^,  and  jy. 
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Arrange  in   order  of  magnitude,   beginning  with   the   greatest: 

3.  i  i   i  4.  I  ^\,  M. 

5.  |ofiTVtof2.  6.  tV,M.A.I^. 

«7      16     o3     22     o5  Q      18      10      22      23 

9.  f  of  f  of  4,  f  of  TT  of  7,  I  of  i  of  5i  if. 

Take  the  Proper  Fraction  f  and  add  2  to  each  of  its 
terms,  the  resulting  fraction  y  is  greater  than  f . 

For  I  is  f  less  than  unity. 

And  f  is  7  less  than  unity. 

But  f  is  evidently  less  than  f . 

Therefore  f  is  greater  than  f . 

Take  the  Improper  Fraction  V-  and  add  3  to  each  of 
its  terms,  the  resulting  fraction  tu  is  less  than  V. 

For  V"  is  y  more  than  unity. 

And  T^  is  xu  more  than  unity. 

But  y  is  evidently  greater  than  t%. 

Therefore  \^  is  less  than  -7^. 

In  a  similar  way  it  will  be  seen  that  any  fraction  be- 
comes more  nearly  equal  to  unity,  by  adding  the  same 
number  to  both  of  its  terms;  that  is,  if  the  fraction  is  a 
proper  fraction  it  is  increased,  and  if  an  improper  fraction 
it  is  decreased. 

What  is  the  conclusion  when  the  same  number  is 
subtracted  from  both  terms  of  a  fraction? 
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EXERCISE 

Arrange  in  ascending  order  of  magnitude  the  fractions  in  the  fol- 
lowing examples: 

lie  f>      16      18  q       21      17      25  X        7        16      12 

A-    8»  J-  ^-   TT.  T9-  ^-    Tt»  T5.  T5-  4.    jy,   25^,  ^T- 

5.  f ,  \\,  (change  f  to  if).  6.  |,  f,  f ,  i 

7-  W»  Tfy*  ^W.  T2^^-     In   this   example   the   fractions   may  be 
written : 

JL      J_      _L      JL 
32i'     32i'    32tt'     32f 

Q        8         5  7 

«5-    T?.  7T.  ¥T- 

ADDITION  OF  FRACTIONS 

If  1  dollar,  2  dollars  and  3  dollars  be  added  together 
their  sum  will  be  6  dollars,  and  so  if  1  seventh,  2  sevenths 
and  3  sevenths  be  added  together  their  sum  will  be  6 
sevenths;  or  as  it  is  written, 

11     213  _  6 

yi^TT-y— 7- 

It  therefore  follows  that  if  fractions  have  the  same 
denominator  their  sum  is  a  fraction  whose  numerator  is 
the  sum  of  their  numerators,  and  whose  denominator  is 
the  same  as  their  denominator. 

If  the  fractions  to  be  added  have  not  the  same  denom- 
inator, as 

2       3       4 

3>    4>    5> 

they  may  be  reduced  to  equivalent  fractions  having  their 
least  common  denominator,  as 

40      45      A8 
¥0»    "B^Oj    60> 

and  their  sum  can  then  be  found  by  the  method  already 
given,  thus: 

40I45_I_48  _  133  —Ol  3 


EXERCISE 

Find  the  ! 

sum 

of: 

1.  ii.i 

2. 

t\>  tV.  T7- 

3.  A.  a.  T% 

4.  1. 1 

5. 

ii 

6.  i5,  if. 

7.  f .  f.  i 

8. 

i  i  i 

9.  1,  f ,  f ,  i. 

10.  i,  tV, 

^\, 

^V 

11. 

3i,  4j,  flj,  or  3, 

4,5,iii. 

12.  6i  7i, 

13. 

17|,  H.  ¥,  4. 

41 


Find  the  value  of: 

14.  f+5T"T+liof2i+6i. 

15.  f  of  A+f  of  xV+f  of  (i+H)+7%  of  (f +i). 

First  add  the  fractions  within  the  brackets,   then  simplify  the 
compound  fractions. 

SUBTRACTION  OF  FRACTIONS 

If  from  a  group  of  7  apples,  4  apples  be  taken,  there 
will  be  3  apples  left,  and  so  if  from  7  ninths,  4  ninths  be 
taken,  there  will  be  3  ninths  left,  or  as  it  is  written, 


It  therefore  follows  that  if  two  fractions  have  the  same 
denominator  their  difference  is  a  fraction  whose  numer- 
ator is  the  difference  of  their  numerators,  and  whose 
denominator  is  the  same  as  their  denominator. 

Find  the  difference  between 

f  and  f . 

It  cannot  be  found  in  their  present  form,  but  if  they 
are  reduced  to  their  equivalent  fractions 

ye  ana  5^ 

it  follows  that  their  difference  is  |f. 
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EXERCISE 


Find  the  difference  between: 
1.  i  and  i  2.  ^f  and  H-  3.  J  and  J. 

4.  §  and  i  5.  tV  and  tV-  6.  H  and  if. 

7.  ft  and  U-  8.  37f  and  14f .  9.  i  of  ^  and  f  of  |. 

10.  The  sum  of  f,  ^  and  j,  and  the  sum  of  f  and  f . 

11.  The  sum  of  xV  and  y^  and  their  difference. 
Find  the  value  of: 

12.  l-f  13.  If-M.  14.  fofM-f 
15.  f+T%-i§-          16.  5j-3i  =  (5-3)+(J-i) 

17.  17x\-15|  =  2T«i-i 

18.  J  -  i+H  -  4  -  i  (by  three  different  methods). 

MULTIPLICATION  OF  FRACTIONS 

If  8  be  multiplied  by  12  the  product  is  96. 

If  8  be  multiplied  by  6,  which  is  ^  of  12,  the  product 
is  48,  which  is  i  of  96. 

If  8  be  multiplied  by  |  of  12,  the  product  is  |  of  96. 

Similarly  we  will  define  that  if  8  be  multiplied  by 
I  of  12,  the  product  is  |  of  96. 

Or  that  8X^  of  12  =  ^  of  96. 

But  i  of  12  =  V-  and  i  of  96  =  V-, 

•      O  v/  1  2  9  6 

.    .    OA-5  5"- 

To  multiply  8  by  V-  then,  we  first  multiply  8  by  12, 
and  then  take  |  of  the  product. 
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Similarly  to  multiply  f  by  V  we  first  multiply  f  by 
12,  which  gives  V. 

Then    i     of    -V-=lf- 

Therefore   fxV=l^  =  ff 

Similarly  iXfXf  =  exf  =  g||f  =  TVV 

Before  multiplying  the  numerators  together,  or  the 
denominators,  all  factors  common  to  a  numerator  and 
a  denominator  should  be  cancelled. 

EXERCISE 

Find  the  product  of: 

1.  f  and  i  2.  f  and  f. 

3.  i  J  and  f.  4.  t^,  i  and  f . 

5.  i  i  I  and  f .  6.  4^  and  t\. 

7.  I  of  ^f  and  I  of  6.  8.  2^,  3i  Sf  and  5^ 

9.  i+iandi+i  10.  i+iandi-i 

Find  the  value  of: 

11.  JxiX4ix^V  12.  fxf -i 

13.  JX(f-^).  14.  (f  of  7i-T\)XTT. 

15.  fXa%-f  of|+fX(f-i). 
In  15  and  similar  examples  the  order  of  reduction  is  as  follows: 

1.  Find  the  value  of  the  fractions  in  brackets. 

2.  Simplify  the  compound  fraction  y  of  ^. 

3.  Perform  the  multiplications  indicated. 

4.  Perform  the  additions  and  subtractions  indicated  in  the  order 
in  which  they  occur. 

DIVISION  OF  FRACTIONS 

When  integers  are  used  we  say  that 
as  7X6  =  42, 
then  42^6  =  7. 
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Similarly  when  fractions  are  used  we  will  define  that 

as  y  A  -5    —  sj, 

then  ||-^Y  =  f. 
But  ffXA  =  f, 

9  6  vx    _ 


9  6  v/    6 
75  X  — 


EXERCISE 

Divide : 

Ifbyi  2.  fbyxV 

3.  If  by  H.  4.  6^  by  8f . 

5.  Ul  by  m-  6.  i§  by  |  of  6^. 

7.  /,5Xf  of  14by99.  8.  (HI  -  f)  by  f  of  (/^- f). 
Find  the  value  of: 

9.  |-^TV  10.  |of4HTV 

11.  f-^f-f  of  iHf  ofif-(f+f)Xf 

In  11  and  similar  examples  the  order  of  reduction  is  as  follows: 

1.  Find  the  value  of  the  fractions  in  brackets. 

2.  Simplify  the  compound  fractions. 

3.  Invert  each  fraction  before  which  the  sign  of  division  occurs. 

4.  Perform  the  multiplications  indicated. 

5.  Perform  the  additions  and  subtractions  in  the  order  in  which 
they  occur. 

12.  f  ^f  of  1  =  1 -^TV  13.  f -|x|  =  f  Xf  X|. 

COMPLEX  FRACTIONS 

Since  every  fraction  expresses  the  quotient  of  the  nu- 
merator divided  by  the  denominator,  the  division  of  one 
whole  number  by  another  may  always  be  expressed  in 
the  form  of  a  fraction.  Thus,  if  it  is  required  to  divide 
376  by  195,  the  operation  may  be  indicated  in  the  form 
of  a  fraction,  thus: 

IH. 
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The  same  method  is  employed  to  indicate  the  division 
of  one  fraction  by  another,  VJ  -^  |  being  expressed  in  the 
form  of  a  fraction,  thus: 

Also  (f+|)-4-f  of  6f  may  be  written 

3  I     2 

4  15 


When  the  division  of  one  fraction  by  another  is  indi- 
cated in  this  way,  the  resulting  expression  is  called  a 
Complex  Fraction,  and  the  two  fractions  so  used  are  called 
respectively  the  numerator  and  denominator  of  the  com- 
plex fraction.  Thus  in  the  above  fraction  J+f  is  called 
fof  6f 


the  numerator,  and  f  of  6f  the  denominator. 


Complex  fractions  may  be  reduced  to  simple  ones  by 
performing  the  divison,  thus: 


3    I    2 


5-/3 


(f+f)-fof6| 


_  2  3  _^  22 

=  ffXA 

=11. 

EXERCISE 


Simplify : 


1-  T  2.  :^  3.  -^ 

6  2  6 

J  S  S 


6  ^Hi  |of3i 

,  ix¥  ,  txi±_7  .  f  ,  f 
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7i2r/^  6_i_22il  q311 

10      i2  ^^  11    I±J    I    3+6  ^4-T2 

,.    l|i±4iXl^  7i    8^    3^ 

7|  of  12f  2^  of  4i 

^^•^><2fofl5f~^'^2Hof2i 

16.  M+li-)+iof  IVJ^ifxrVnofl 

17.  1  18.  1     . 

jg    ^+Aof3i-(TVof|^-i) 
^F-TTof^ 

GREATEST  COMMON  MEASURE  AND   LEAST 
COMMON  MULTIPLE  OF  FRACTIONS 

The  G.C.M.  of  9,  12  and  15  is  3,  and  the  G.C.M.  of  9 
quarts,  12  quarts  and  15  quarts  is  3  quarts. 

In  the  same  way  the  G.  C.  M.  of  9  seventeenths,  12 
seventeenths  and  15  seventeenths  is  3  seventeenths.  That 
is  the  G.  C.  M.  of 


So  that  if  any  number  of  fractions  have  the  same  de- 
nominator their  G.C.M.  is  found  by  taking  the  G.C.M. 
of  their  numerators,  and  placing  under  it  the  common 
denominator. 

If  the  fractions  have  not  the  same  denominator  they 
can   be   reduced   to   equivalent   fractions   which   have   a 
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common    denominator,    and    then    their    G.C.M.    can    be 
found  in  the  manner  already  stated. 

It  is  evident  that  the  L.C.M.  of  any  number  of  frac- 
tions could  be  found  in  a  similar  manner,  by  reducing 
them  to  a  common  denominator,  and  then  finding  the 
L.C.M.  of  the  new  numerators,  and  dividing  it  by  the 
common  denominator. 

A  simpler  method  of  finding  the  G.C.M.  and  L.C.M. 
of  any  number  of  fractions  may  be  obtained  in  the  fol- 
lowing manner: 

Take  any  two  fractions,  y^^  and  f ^,  which  are  in  their 
lowest  terms. 

Any  fraction  which  will  divide  an  integral  number  of 
times  into  yl^  must  have  its  numerator  a  factor  of  14, 
and  its  denominator  a  multiple  of  15. 

Thus  Ti-^f  =  TiXf,  and  is  therefore  not  an  integer 
because  15  does  not  divide  into  3. 

But  T5'^6V  =  iiX-^7^,  which  is  an  integer,  since  7  is  a 
factor  of  14  and  60  is  a  multiple  of  15. 

It  follows  then,  that  any  common  measure  of  }i  and 
1^  must  have  its  numerator  a  common  factor  of  14  and 
21,  and  its  denominator  a  common  multiple  of  15  and  40. 

To  be  the  greatest  common  measure,  the  numerator 
must  be  as  large  as  possible,  and  the  denominator  as 
small  as  possible. 

It  therefore  follows  that  the  numerator  of  the  G.C.M. 
must  be  the  G.C.M.  of  the  numerators  of  the  given  frac- 
tions, and  the  denominator  of  the  G.C.M.  must  be  the 
L.C.M.  of  the  denominators: 

.'.  the  G.C.M.  of  ii  and  f^ 

G.C.M.  of  14  and  21 


L.C.M.  of  15  and  40 


_       7 
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To  find  the  L.C.M.  of  t%,  f  and  |. 

Any  fraction  into  which  ^^  will  divide  an  integral 
number  of  times  must  have  its  numerator  a  multiple  of 
2,  and  its  denominator  a  factor  of  15. 

Hence  any  common  multiple  of  tV,  f  and  f  must  have 
its  numerator  a  common  multiple  of  2,  5  and  4,  and  its 
denominator  a  common  factor  of  15,  6  and  9. 

To  be  the  least  common  multiple,  the  numerator 
must  be  as  small  as  possible,  and  the  denominator  as 
large  as  possible. 

It  therefore  follows  that  the  numerator  of  the  L.C.M. 
is  the  L.C.M.  of  the  numerators  of  the  fractions,  and 
the  denominator  of  the  L.C.M.  is  the  G.C.M.  of  the 
denominators : 

.-.  the  L.C.M  of  TF  f  and  i 

L.C.M.  of  2,  5  and4_ 
~  G.C.M.  of  15,  6  and  9  ~ 

Note. — In  finding  the  G.  C.  M.  or  L.  C.  M.,  by  the  above 
methods,  the  fractions  must  first  be  reduced  to  their  lowest  terms. 

EXERCISE 

Find  the  G.  C.  M.  of: 
1.  tV.  tV,  ^-         2.  i  -^\,  -V-.  3.  li  li  IxV- 

4.  f ,  T4.  2f.  5.  f  lb.,  7i  oz.  6.  f  yd.,  2|  ft.,  9  in. 

Find  the  L.  C.  M.  of: 

7.  i  i  f.         8.  A.  if.  9.  li  it\.  m. 

10.  3i  2tV.  -h,  -w-  11-  ^  mile,  li  rods,  36f  yards. 

12.  Is  the  product  of  |  and  i^  equal  to  the  product  of  their 
G.  C.  M.  andL.  C.  M.? 

13.  Find  the  G.  C.  M.  of  3^  4tV,  Sf,  7  and  llf.  Divide  the 
G.  C.  M.  into  each  of  these  and  determine  from  the  quotients  whether 
your  G.  C.  M.  is  correct. 


Decimals  and  Decimal  Fractions 


In  the  decimal  system  of  notation  the  value  of  a  digit 
in  any  place  is  always  ten  times  the  value  of  the  same 
digit  written  in  the  next  place  to  the  right,  or  one 
tenth  of  the  value  of  the  same  digit  in  the  next  place 
to  the  left. 

Thus  in  the  number  444, 
the  4  in   the  hundreds'   place  represents  4  hundreds,   or 

400  units, 
the  4  in  the  tens*  place  represents  4  tens,  or  40  units, 
the  4  in  the  units'  place  represents  4  units. 

If  now  another  4  is  placed  to  the  right  of  the  units' 
place,  it  should  represent 

iV  of  4  or  tV 

The  number  would  then  be  written  444-4. 

The  dot  which  is  placed  to  the  right  of  the  units'  digit 
is  called  the  Decimal  Point. 

The  4  to  the  right  of  the  decimal  point  is  read  4  tenths. 

If  another  4  were  written  to  the  right  of  the  4  tenths 
it  would  represent  xV  of  tu  or  y^tr.  and  is  read  4  hundredths. 

The  next  digit  to  the  right  would  represent  a  number 
of  thousandths,  the  next  a  number  of  ten-thousandths, 
and  so  on. ' 

4  49 
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If  a  number  does  not  contain  any  units,  or  any  higher 
denomination,  it  may  be  written 

0-376, 

where  the  cipher  takes  the  units'   place,   but  it  is  more 
frequently  written 

•376, 

and  denotes  3  tenths,  7  hundredths,  and  6  thousandths. 

If  there  are  no  tenths  in  a  number,  a  0  takes  its  place,  as 

•076. 

In  the  same  way  we  may  have 

•003,     ^00004,  and  so  on; 
the  last  denotes  4  hundred-thousandths. 

Such  numbers  are  called  Decimals,  or  Decimal  Frac- 
tions. 

The  number  ^67 
denotes  6  tenths  and  7  hundredths;  that  is, 
6  7 

10  ^^^  lOO' 

6_  7       6        7   _  67 

but  ^^  and  100  ~  10     100  "  100 

Therefore  ^67  is  read  sixty-seven  hundredths. 

In  the  same  way  -347  is  read  three  hundred  and  forty- 
seven  thousandths.  Thus,  every  decimal  is  read  as  a 
whole  number  of  the  denomination  indicated  by  the  last 
digit  to  the  right. 

The  number 

396^89 
is   read   three   hundred   and   ninety-six,    and    eighty-nine 
hundredths. 
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EXERCISE 

Write  the  following  numbers  in  words: 
1.  7-6.  2.  39-3.  3.  4-89.  4.  762. 

5.  -762.  6.  762-762.  7.  1234-5678.     8.  123-45678 

9.  2400-0036.  10.  -2436.  11.  -0006. 

12.  -000006.  13.  -000000006. 

Express  in  digits: 

14.  Seventy-six  and  eighty-nine  hundredths. 

15.  Fourteen  and  three  thousandths. 

16.  One  hundred,  and  three  ten-thousandths. 

17.  One  hundred  and  three  ten-thousandths. 

18.  Thirty  thousand  and  seventy,  and  one  thousand  and  eighty- 
three  millionths. 

In  practice  37-34056  is  read  "37,  decimal,  3,  4,  0,  5,  6," 
-7854  is  read  "decimal,  7,  8,  5,  4." 

n 

Since  -6  is  six  tenths  =  — , 
10 

69 
-69  is  sixty-nine  hundredths  = 


100 


347  3 

-347  = ,  and  -03  = » 

1000  100 

therefore  it  appears  that  a  decimal  may  be  expressed  in  the 
form  of  a  fraction  by  taking  the  decimal,  after  removing  the 
point,  for  numerator;  and  for  denominator,  1  follovi^ed  by 
as  many  O's  as  there  are  digits  to  the  right  of  the  decimal 
point. 
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And  conversely  any  fraction  whose  denominator  is  1 
followed  by  O's  may  be  expressed  as  a  decimal  by  omit- 
ting the  denominator  and  placing  the  decimal  point  in 
the  numerator  in  such  a  way  that  there  will  be  as  many 
digits  to  the  right  of  it  as  there  were  O's  in  the  denom- 
inator. 

347 

Ti'-  mo-'*'- 

'''  =.0347. 


10000 


In  this  last  example,  since  there  are  4  O's  in  the  de- 
nominator and  only  3  digits  in  the  numerator,  a  cipher  is 
placed  between  the  decimal  point  and  the  first  digit  of 
the  numerator. 

In  the  same  way, 

7 

=007. 

1000 


ADDITION  AND  SUBTRACTION  OF  DECIMALS 

The  addition  and  subtraction  of  decimals  are  per- 
formed in  the  same  way  as  the  addition  and  subtraction 
of  integers. 

In  arranging  the  numbers  to  perform  either  of  these 
operations  care  must  be  taken  to  place  those  digits  which 
have  the  same  denomination  under  each  other.  Thus 
units  must  be  placed  under  units,  tenths  under  tenths, 
and  so  on. 

This  is  most  easily  done  by  placing  the  numbers  so 
that  the  decimal  points  will  be  directly  under  each   other. 
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To  add  -3487,  16-396,  3-04324  and  746-28  arrange  the 
numbers  thus : 

•3487 
16-396 
3-04324 
746-28 
766-06794 

Subtract    3-14159265    from    57-29577.       Arrange    the 
numbers  thus: 

57-29577000 
3-14159265 


5415417735 


Note. — The  three  ciphers  which  have  been  added  to  the  minuend 
do  not  change  its  value,  and  therefore  do  not  affect  the  result. 

EXERCISE 

Add  together: 

1.  36-4158,  3426,  -3246,  59-637,  and  3-6. 

2.  57-29577,  -01,  -7854,  1-732  and  1-4142. 

3.  3-14159265, '2500,  -4771213  and  -00004848. 

4.  Subtract  5-239476  from  100-462. 

5.  vSubtract  the  sum  of  3-497  and  2-1685  from  10. 

6.  Find  the  value  of  10-3  -  4-267+ -64  - -0976. 

MULTIPLICATION  OF  DECIMALS 

If  the  decimal  point  in  a  number  be  moved  one  place 
to  the  right  the  number  will  be  multiplied  by  10. 

Take   the   number   67-9428   and   remove   the   decimal 
point  one  place  to  the  right  and  the  result  is 
679-428 


54  ARITHMETIC 

Comparing  this  with  the  original  number 

8  ten-thousandths  has  become  8  thousandths, 


2  thousandths 
4  hundredths 
9  tenths 
7  units 
6  tens 


2  hundredths, 
4  tenths, 
9  units, 
7  tens, 
6  hundreds, 


so  that  each  digit  represents  ten  times  as  much  in  the 
new  number  as  in  the  oldj  and  therefore  the  new  number 
is  ten  times  the  old  one. 

If  the  decimal  point  be  again  moved  one  place  to 
the  right  the  result  will  be  100  times  the  original  number; 
3  places,  1000  times,  and  so  on. 

It  will  be  evident,  too,  that  if  the  decimal  point  be 
moved  one  place  to  the  left  the  number  will  be  divided  by 
10;  if  two  places,  by  100;  if  three  places,  by  1000,  and  so  on. 

In  the  case  of  a  pure  decimal  the  decimal  point  is  moved 
to  the  left  by  placing  ciphers  between  the  ppint  and  the' 
nearest  figure,  thus:  -67  when  divided  by  10  becomes 
•067;  and  this  when  divided  by  10  becomes  -0067,  and 
so  on. 

Multiplv  37-643  by  3-86. 

37-643  =  37^=5^ 
1000      1000 

.  o  o.     o  86     386 

and  3-86  =  3-— =  — - 

100     100 

37643     386 
,.37.643X3.86=— X- 

37643X386 

100000 
14530198 
100000 
=  145-30198 
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Now  this  result,  if  the  decimal  point  be  omitted,  is 
the  product  of  37643  and  386,  which  are  the  multiplicand 
and  multiplier  with  their  decimal  points  removed,  and  the 
number  of  digits  after  the  decimal  point  in  the  product 
is  equal  to  the  sum  of  those  in  the  multiplicand  and  mul- 
tiplier, there  being  3  in  the  multiplicand,  2  in  the  mul- 
tiplier, and  5  in  the  product. 

It  will  sometimes  be  necessary  to  place  ciphers  to  the 
left  of  the  figures  in  the  product  in  order  to  obtain  the 
requisite  number  of  decimal  figures,  thus, 

.3x-2  =  -?-x-  =  — =  -06. 
10     10     100 

Here  the  product  of  3  and  2  consists  of  one  digit  only, 
but  the  product  requires  two  decimal  digits,  which  are 
obtained  by  the  introduction  of  the  cipher. 

EXERCISE 

Find  the  product  of: 

1.  1-732  and  1-4142. 

2.  2-236  and  2-4495. 

3.  147-4771  and  -30103. 

4.  57-29577  and  1-01. 

5.  20403-1416  and  -000378. 

6.  -00004848  and  5463. 

7.  101-0101.  37-203  and  3-2. 

8.  -04,  -06,  -003  and  -1. 

0.  -1,  -01.  -001,  -0001,  and  1000. 
10.  -1,  -1,  -1,  -01,  -01,  -01  and  1,000,000,000. 

DIVISION  OF  DECIMALS 

If  it  is  required  to  divide  57-20575  by  6-79,  the  divis- 
ion is  performed  in  the  same  way  as  if  the  numbers  were 
integers,  the  only  difference  being  in  the  interpretation 
of  the  result. 
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When  5720575  is  divided  by  679,  the  result  is  8425. 

When  57-20575  is  divided  by  679  the  first  digit  in 
the  quotient,  8,  is  evidently  a  number  of  units,  since  6 
when  divided  into  57  gives  but  one  digit  in  the  integral 
part.     If  8  is  a  units'  digit  the  quotient  must  be  8425. 

Divide  5-720575  by  -0679. 

Multiply  both  divisor  and  dividend  by  100,  with  the 
object  of  getting  one  digit  only  in  the  integral  part  of 
the  divisor. 

This  operation  will  evidently  leave  the  quotient  un- 
changed. 

We  have  now  to  divide  572-0575  by  6-79. 

There  will  now  be  2  digits  in  the  integral  part  of  the 
quotient,  and  therefore  the  quotient  is  84-25. 

Divide  -05720575  by  67-9. 

Move  the  decimal  point  one  place  to  the  left  in  each, 
which  is  equivalent  to  dividing  each  by  10. 

Then  we  have  to  divide  -005720575  by  6-79. 

It  is  now  seen  that  the  first  significant  digit  in  the 
quotient  is  in  the  fourth  decimal  place,  and  therefore 
the  result  is  -0008425. 

In  dividing  any  two  decimals  then,  first  move  the 
decimal  points  the  same  number  of  places  in  the  dividend 
and  the  divisor,  so  that  the  divisor  will  have  one  digit  in  the 
integral  part.  The  place  of  the  first  significant  digit 
in  the  quotient  may  then  be  determined  by  inspection,  and 
after  the  division  is  performed,  the  decimal  point  may  be 
properly  placed  in  the  quotient. 
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EXERCISE 

Divide:  ^. 

1.  1-728  by  144,  by  14-4  and  by  144.  ^ 

2.  4-096  by  10-24,  by  102-4,  by  25-6,  by  -32,  by  -064. 

3.  53-1441  by  6-561,  by  65-61.  by  59-049,  by  19-683,  by  -243, 
and  by  177147. 

4.  -390625  by  25,  by  -005,  by  -000625,  by  15625,  by  -625. 

5.  177-1561  by  146410,  1100,  12100,  13310. 

6.  34-2  by  25,  625,  12-5,  250,  500. 

7.  16796-16  by  -006,  -216,  -1296,  -07776. ' 

8.  1  by  2,  5,  8,  25,  64,  125,  256,  625. 
Divide  to  5  places  of  decimals: 

9.  1-09861  by  2-302585.  10.  1  by  2-31258. 
11.  -30103  by  -43429.                   12.  113  by  355. 

TO  CONVERT  A  DECIMAL  INTO  A  VULGAR 
FRACTION 

Since  -9375  may  be  expressed  as 
9375 

loooo' 

this  fraction  may  be  reduced  to  its  lowest  terms  in   the 

manner  already  indicated.     Thus  if  we  divide  successively 

15 

by  5  we  obtain  — 

^  16 

5104      319 


Similarly  -5104^ 


10000     625 


EXERCISE 

Reduce  to  equivalent  vulgar  fractions: 

1.  -96875,  -8125,  -0064,  -00032. 

It  will  be  observed  in  reducing  these  decimals  that  no  divisors  but 
2  and  5  or  some  powers  of  them  are  used,  the  reason  being  that  10  and 
any  power  of  10,  as  100,  1000,  etc.,  have  no  factors  but  2  and  5,  or 
powers  of  2  and  5. 
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TO  CONVERT  A  VULGAR  FRACTION  INTO  A 
DECIMAL 

When  11  is  divided  by  16  the  result  is  -6875. 
But  114-16  is  equivalent  to  the  fraction  {h 
/.  ii  =  -6875. 

EXERCISE 

Reduce  to  equivalent  decimals: 

1113         13         5         7 

A-    4»       I»       4'       8'       8»       8>       8- 


if. 


3. 

i 

I     I 

i 

4. 

M. 

m. 

m 

. 

5. 

fi 

fi 

m, 

^j. 

E 

xpress  as  decimals  to  6  places: 

6. 

h 

I  f 

4, 

f.  f 

7. 

If 

f^. 

69 
TTT. 

Ml. 

IIS. 

8. 

i 

!.  i 

i 

i.   A. 

A. 

CIRCULATING  DECIMALS 

If  we  reduce  the  fractions  |  and  f  to  decimals,  we  get 
for  the  former  -875  and  for  the  latter  -8333,  with  remainder 
2,  which  will  give  another  3  in  the  quotient  and  another 
remainder  2,  and  so  on  forever.  Such  a  decimal  as  -8333 
etc.,  is  called  a  Repeating  or  Circulating  Decimal.  The 
repeating  digits  may  occur  either  singly  or  in  groups, 
and  may  either  commence  immediately  after  the  decimal 
point  or  at  some  distance  from  it. 

Thus:    i  =  -333  etc.,  which  is  written  -3. 


J  =  -16666  etc., 
H  = -916666  etc., 
t8x  = -72727272  etc., 
if  =  -513513513  etc., 
i|-  = -38636363  etc. 


-16. 

•916. 

•72. 

-513. 

-3863. 
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Every  terminating  decimal  can  be  expressed  as  a 
vulgar  fraction  whose  denominator  is  a  power  of  10. 

Thus,  'S2  =  i^o,  •019  =  tU(T,  etc. 

Conversely,  every  vulgar  fraction  having  a  denomin- 
ator which  is  a  power  of  10,  or  which  can  be  changed  into 
such  a  fraction,  can  be  expressed  as  a  terminating  decimal. 


Thus:  1%  = -3 


4X2 


*  —  *     ■^  _  _8     _    Q 
5  —  5X2         iTT  ~    O 


3  __jL_  _     3X5X5 

4  2X2         2X2X5X 


5  =  i¥^  =  -75. 


But  it  is  evident  that  a  fraction,  in  its  lowest  terms, 
cannot  be  changed  to  an  equivalent  fraction  whose  de- 
nominator is  a  power  of  10,  if  its  denominator  contains 
any  prime  factors  other  than  2  or  5. 

Thus  7,  ix,  ^0  cannot  be  reduced  to  terminating 
decimals  because  7,  14  and  30  respectively  contain  other 
prime  factors  besides  2  and  5. 

It  follows  then,  that  if  the  denominator  of  a  fraction 
(in  its  lowest  terms)  contains  factors  other  than  2  and  5, 
the  corresponding  decimal  can  never  terminate. 

We  have  next  to  show  that  these  non-terminating 
decimals  must  repeat. 

7)3-000000000000 
•428571428571 

Reducing  the  fraction  f  to  a  decimal,  we  find  that 
the  remainders  in  order  are 

2,  6,  4,  5,  1,  3, 
and  the  dividends  must  therefore  be  (after  the  first) 
20,  60,  40,  50,  10,  30. 
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Now  since  the  last  of  these  is  the  same  as  the  dividend 
with  which  we  started, 

therefore  the  quotient  obtained  from  it  will  be  the 
same  as  the  first  quotient; 

therefore  the  remainder  obtained  from  it  will  be  the 
same  as  the  first  remainder,  and  so  on; 

therefore  the  second  set  of  6  digits  in  the  quotient  must 
be  the  same  as  the  first  set  of  6  digits;  and  for  the  same 
reason  the  third  set  will  be  the  same  as  the  second. 

Thus  the  digits  in  the  quotient  must  recur  in  the  same 
order. 

And  since  in  dividing  by  seven  there  can  be  only  6 
different  remainders,  it  follows  that  there  can  be  only  6 
digits  in  the  repeating  part  of  the  decimal.  Similarly,  if 
the  denominator  of  the  fraction  is  17,  there  cannot  be 
more  than  16  digits  in  the  repeating  part;  if  the  denom- 
inator is  19,  not  more  than  18  digits,  and  so  on.  So  that 
the  number  of  digits  in  the  repeating  part  of  a  decimal 
cannot  be  greater  than  the  divisor  diminished  by  1. 

The  number  of  digits  in  the  repeating  part  will  not 
always  be  so  great  as  this,  for  if  the  denominator  be  3,  6, 
or  9,  only  one  digit  will  repeat;  if  11,  two  digits;  13,  six 
digits;  31,  fifteen  digits;  37,  three  digits;  41,  five  digits. 

To  determine  where  the  decimal  will  begin  to  repeat : 
We  find  that    |  =  -3. 
"    4=  16. 

"tV=-583. 
"  M=-7916. 

In  the  first  of  these  the  factor  2  does  not  occur  in  the 
denominator,  and  the  decimal  begins  to  repeat  at  the 
decimal  point. 
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In  the  second  case  the  factor  2  occurs  once  in  the  de- 
nominator and  one  digit  occurs  between  the  decimal  point 
and  the  repeating  digit. 

In  the  third  case  two  2's  occur  as  factors  in  the  de- 
nominator and  two  digits  occur  between  the  decimal 
point  and  the  repeating  digit. 

In  the  fourth,  three  2's,  and  so  on,  every  2  which  occurs 
as  a  factor  in  the  denominator  having  the  effect  of  moving 
the  first  repeating  digit  one  place  further  to  the  right, 
and  the  same  will  be  found  to  be  true  if  5  be  substituted 
for  2  in  what  has  just  been  stated. 

If  2's  and  5's  both  occur  in  the  denominator,  the  same 
thing  will  be  true  of  the  one  that  occurs  oftener,  and  the 
other  will  not  affect  the  position  of  the  first  repeating 
digit.  Thus,  if  2  occurs  four  times,  and  5  three  times, 
there  will  be  four  intervening  digits;  if  5  occurs  three 
times  and  2  once,  there  will  be  3  intervening  digits. 

The  reduction  of  a  vulgar  to  a  decimal  fraction  may 
generally  be  much  shortened,  as  in   the  following  examples : 

1.  Reduce  tV  to  a  decimal  fraction. 

19)70(-36842105263157894736 
57_ 
130 
114 
160 
152 
80 

It  is  evident  that  the  result  obtained  by  dividing  19 
into  80  will  be  half  that  obtained  by  dividing  19  into  160. 
We  may  therefore  begin  at  the  figure  obtained  from  160 
as  dividend  and  divide  by  2,  and  continue  this  operation. 
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Thus  divide  2  successively  into  8,  4,  2,   1,   10,  5,   12,  6, 
etc.,  and  obtain  the  quotients  4,  2,  1,  0,  5,  2,  6,  etc. 

2.     Reduce  if  to  a  decimal. 

13)120(-9230769 
117 
3 

Here,  since  3  is  J  of  12,  we  may  at  once  divide  4  into  9, 
12,  3,  30,  27,  36,  etc. 

Thus,  in  the  operation  of  reducing  a  vulgar  fraction 
to  a  decimal,  when  a  remainder  is  reached  which  is  an 
exact  divisor  of  any  previous  remainder,  we  may  com- 
mence dividing  at  the  digit  obtained  as  quotient  to  that 
previous  remainder. 

EXERCISE 

Reduce  to  decimal  fractions: 


2-    TS>      T9»      ¥T'      ^T>      TT.      3^- 

3.  M.  ih  if.  m.  t¥9,  2  8^9,  \m- 

If  we  reduce  |,  f ,  f ,  f ,  f ,  4  to  decimals,  we  have 

I  =-142857,  t  = -285714,         f= -428571, 

f= -571428,  I  =  -714285,        f  = -857142. 

In  these  cases  the  same  digits  occur  in  all  the  decimals, 
and  in  the  same  order.  Thus,  1  is  always  followed  by  4; 
4,  by  2;  2,  by  8,  and  so  on. 

The  following  examples  furnish  illustrations  of  the 
application  of  this  result : 

1.  Knowing  that  i  = -142857,  find  the  decimal  equiva- 
lent to  f . 
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By  division  we  get  7  as  the  first  digit  in  the  quotient; 
then,  knowing  that  7  is  followed  by  1,  1  by  4,  etc.,  we 
have  at  once  714285,  and  therefore 

f  = -714285. 

2.  Reduce  %l  to  a  circulating  decimal. 

28)270(-964 

252  .*.  fl='96M 

180  =  -96^ 

168 
120 

In  this  case,  since  there  are  two  2's  as  factors  of  the 
denominator,  there  will  be  two  digits  between  the  decimal 
point  and  the  first  of  the  repeating  digits.  Therefore  4  is 
the  first  repeating  digit,  and  the  others  are  known  at  once 
to  be  2,  8,  5,  7,  1,  and  therefore  the  required  result  is 
•9642857 i. 

3.  Reduce  t7  3^  to  a  circulating  decimal. 

Here  the  factors  of  the  denominator  are  5,  5,  7;  there- 
fore there  will  be  two  digits  between  the  decimal  point 
and  the  repetend,  and  the  repetend  will  contain  six  digits. 
Hence  the  same  method  as  in  Ex.  2,  gives  the  result 
•00571428. 

From  the  value  of  xy  already  found,  we  can  find  the 
value  of  any  other  proper  fraction  having  19  for  denomina- 
tor.    Take  for  example  xo : 

On  dividing,  the  first  digit  in  the  quotient  is  1,  but  as 
1  occurs  twice  in  the  repetend,  we  must  obtain  by  division 
another  digit  in  the  quotient;  this  is  5.  Then  we  are  at 
once  enabled  to  write  down  the  remaining  digits  of  the 
repetend,  namely,  789,  etc.,  and  therefore  the  required 
result  is  •157894736842105263. 
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TO  REDUCE  CIRCULATING  DECIMALS  TO 
VULGAR  FRACTIONS 

.2=     -2222.... 

.".  10  times     -2=   2-2222 

.'.    9  times     -2=   2 

.9  —      2 

Similarly  4=   f,         -7  =  ^,  and  so  on. 

•23=     -232323 

.-.  100  times     •23  =  23-232323 

.*.  99  times     -23  =  23 
.'.     -23  =  11. 

Similarly       47  =  fi,  -246  =  tM,  and  so  on. 

-38725=  -38725725.   .   .   . 

.-.    100  times  -38725=         38-725725.   .    .   . 

.-.    100,000  times  -38725=  38725-725725.   .   .    . 

.-.  (100,000— 100)  times  -38725=  38725—38 

.    .      38725  —  38 
•'•       ■^^^^^~  100000-100 
38687 
99900' 

The  numerator  of  this  fraction  is  seen  to  be  the  differ- 
ence between  the  given  decimal,  to  the  end  of  the  first 
period,  and  the  part  of  the  decimal  which  does  not  repeat. 

The  denominator  consists  of  as  many  nines  as  there 
are  digits  in  the  repeating  period  followed  by  as  many 
ciphers  as  there  are  digits  between  the  decimal  point 
and  the  first  of  the  repeating  digits. 
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Thus  .03267  =  ^^^^-^^. 
99000 

123475—123 


12-3475  = 


9990 


EXERCISE 

Reduce  to  vulgar  fractions  in  their  lowest  terms: 

1.  -6,  -72,    09,  -387,  -6021,  -714285. 

2.  -1945,  -09,  -02083,  -1142857,  or    1^. 

3.  2-3,  316,  14-037,  7-14571428. 

APPROXIMATE  DECIMALS 

It  is  seldom  in  actual  work  that  decimals  are  required 
correct  to  more  than  3  or  4  decimal  places. 

When  we  say  that  a  result  is  "correct  to  2  decimal 
places"  we  will  assume  that  the  result  is  correct  to  the 
nearest  digit  in  the  second  decimal  place,  or  to  the  nearest 
hundredth. 

Just  as  $8-739  is  read  $8-74  to  the  nearest  cent  or  $9 
to  the  nearest  dollar,  so  8-739  is  read  8-74  to  the  nearest 
hundredth  or  to  the  second  decimal  place.  To  the  nearest 
tenth  it  is  8-7  and  to  the  nearest  unit  it  is  9. 

When  we  use  8-74  as  an  approximate  value  of  8-739  the 
error  is  -001  (8-74— 8-739),  but  when  we  use  8-73  the  error 
is  -009  (8-739—8-73).  It  is  thus  seen  that  8-74  is'a  closer 
approximation  to  8-739  than  is  8-73. 

Also  2-3472  =  2-347  fCorrect  to  3  decimal  places  or  to 
2-3476  =  2-348  [the  nearest  thousandth. 
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EXERCISE 


1.  Read  the  value  of  17-829763  correct  to  one,  two,  three,  four, 
five  decimal  places.     What  is  its  value  to  the  nearest  unit? 

2.  What  is  the  error  in  taking  4-38  as  an  approximation  to  4*387? 
What  is  the  error  in  taking  4-39?     Which  is  the  closer  approximation? 

3.  Multiply  1-63  by  4-98.     What  is  the  product  to  the  nearest 
hundredth?     Tenth?     Unit? 

4.  Give  the  value  of  6-41  X4-8  -  3-6X1-47  correct  to  two  decimal 
places. 

5.  If  398  in.  is  divided  into  12  equal  parts,  find  the  length  of  each 
part  to  the  nearest  tenth  of  an  inch. 

6.  Divide  16-4285  by  7,  -4274  by  8  and  1-05178  by  11,  each  cor- 
rect to  the  nearest  thousandth. 

7.  Find  $4-287X1-324  to  the  nearest  cent. 


CONTRACTED  ADDITION  OF  DECIMALS 

When  absolute  accuracy  is  not  required,  a  result  suffic- 
iently correct  for  most  purposes  may  be  obtained  in  the 
manner  shown  in  the  foUov^ing  example: 

Add  together  the  foUov^ring  numbers  so  as  to  obtain 
their  sum  correct  to  3  decimal  places: 

2-147853,       1-27,         4-2173,         -0428. 

Write  down  each  number  to  5  places — 2  more  than  the 
required  number,  thus: 


2-147 

1-272 

4-217 

•042 


7-680 


85 
72 
31 
80 


68 


.*.  the  sum  is  7-681,  correct  to  3  decimal  places. 
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EXERCISE 

Find  the  sum  of: 

1.  -43975,  2-14263,  1-4739,  -00623  to  2  places. 

2.  -63,  -064,  -0067,  -9376,   0406  to  4  places. 

3.  TW.  T.  i  -043,  5i  2i  to  3  places. 

4.  Find  to  5  decimal  places  the  value  of 

i+i2  +  l3  +  l4+ 

5.  Find  to  4.  decimal  places  the  average  of 

2      3      4      5      67 
3»    4»    5.    ^»    7»    8- 

6.  Find  to  5  decimal  places  the  value  of: 

•'^'lX-.i'"lX2X3'lX2X3X4'" 

7.  Find  the  exact  sum  of  3-16,  2- 19,  4-02*7,  giving  the  answer  as 
a  circulating  decimal. 


CONTRACTED  MULTIPLICATION  OF  DECIMALS 

Multiply  9-8413  by  1-234,  obtaining    the  product  cor- 
rect to  3  decimal  places. 


(a) 

(b) 

(c) 

9-8413 

9-8413 

9-8413 

1-234 

1-234 

4321 

39 

3652 

9841 

3 

9841 

3 

295 

239 

1968 

26 

1968 

3 

1968 

26 

295 

239 

295 

2 

9841 

3 

39 

3652 

39 

4 

12144 

1642 

12-144 

1642 

12144 

2 

In  the  foregoing  methods  of  multiplication  (a)  shows 
the  complete  product  obtained  in  the  usual  wslj,  (b)  also 
shows  the  complete  product  obtained  by  a  method  which 
differs  from  (a)  only  in  beginning  the  operation  with 
the  first  digit  on  the  left  of  the  multiplier.  In  the  com- 
plete multiplication,  if  the  result  is  required  correct  only 
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to  3  decimal  places,  it  is  clear  that  the  only  use  of  the 
digits  on  the  right  of  the  vertical  line,  in  (a)  or  (b),  is  to 
obtain  the  digit  to  be  carried  to  the  first  column  on  the 
left  of  that  line. 

To  obtain  the  proper  digit  to  be  carried,  the  first  col- 
umn on  the  right  of  the  line  is  generally  all  that  is  neces- 
sary, so  that  all  the  other  digits  might  be  omitted. 

It  is  only  necessary  to  multiply  the  1  of  the  multiplier 
into  98413,  the  2  into  9841,  the  3  into  984,  and  the  4  into  98. 

The  simplest  way  to  do  this,  is  to  arrange  the  work 
as  shown  in  (c),  then  each  digit  of  the  multiplier  is  mul- 
tiplied into  the  digit  above  it  and  those  to  the  left. 

Each  digit  of  the  multiplier  must  be  multiplied  into 
the  first  digit  to  the  right  in  the  multiplicand  for  the 
purpose  of  obtaining  the  digit  to  be  carried. 

Thus  98X4  =  392,  but  4X4  =  16,  from  which  2  is  car- 
ried, making  the  last  product  394.  Here  2  is  carried 
because  16  is  nearer  to  20  than  to  10.  Similarly  to  the 
product  of  984  by  3,  0  is  carried,  as  the  product  1X3  is 
nearer  to  0  than  to  10.  To  the  product  9841X2,  1  is 
to  be  carried. 

In  obtaining  the  digit  to  be  carried  the  following  rule 
should  be  followed:  If  the  product  is  between  0  and 
4  inclusive,  carry  0;  if  between  5  and  14  inclusive,  carry 
1;  if  between  15  and  24  inclusive,  carry  2;  and  so  on. 

If  we  wish  to  multiply  to  4  decimal  places,  that  is 
to  obtain  the  product  correct  to  3  decimal  places,  the 
multiplier  then  is  written  in  reversed  order,  the  units' 
digit  of  the  multiplier  being  placed  under  the  digit  in 
the  fourth  decimal  place  of  the  multiplicand. 
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Multiply 
places. 


•3446 

57 

234653 

0 

0000 

0 

1034 

0 

172 

3 

20 

6 

1 

3 

1 

•1228 

3 

•344657    by    -356432    correct    to    4    decimal 


Here  the  units'  digit  of  the  mul- 
tiplier is  0  and  is  placed  under  the 
digit  in  the  fifth  decimal  place  in  the 
multiplicand.  The  multiplication  by 
the  0  may,  of  course,  be  omitted  in 
the  work.     The  product  is  -1228. 


Multiply    -053726   by    13-56432   correct   to   3   decimal 
places,  that  is,  to  the  nearest  thousandth. 

Here  the  units'  digit  of  the  multi- 
plier is  placed  under  the  fourth  deci- 
mal place  in  the  multiplicand,  and 
the  tens'  digit  of  the  multiplier  under 
the  fifth  decimal  place.  In  the  mul- 
tiplication by  5  we  carry  a  4  from 
the  product  35,  since  the  complete 
product  would  be  more  than  35.  The 
result  is  -729. 
When  the  multiplier  does  not  contain  just  one  digit 
in  the  integral  part,  as  in  the  last  two  examples,  it  might 
be  better  to  change  both  multiplier  and  multiplicand 
so  that  there  would  be  only  one  digit  in  the  integral  part 
of  the  multiplier. 

Thus  -344657  X -356432  would  become 
•0344657X3-56432, 
and  -053726X13-56432  would  become 
-53726X1-356432 
The  operations  here  performed  would  evidently  leave 
the  product  in  each  case  unchanged. 


-0537 

26 

234653 

1 

537 

3 

161 

2 

26 

9 

3 

2 

2 

•728 

8 
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EXERCISE 

Find  the  following  products  correct  to  two  decimal  places,  that 
is,  to  the  nearest  hundredth: 

1.  6-09185  X4-73.       2.  47-321  X3-1416.        3.  -7028X4-712. 

4.  50-281  X -317.         5.  -01426X14-571.        6.  16-485  X -068. 
Find  to  three  decimal  places  the  product  of: 

7.   -926347  and  2-80435.  8.  12-3456  and  -6543. 

9.  -03718  and  56-713.  10.  7-86  and  -421. 

Find  to  the  nearest  unit  the  product  of: 
11.  46-207  and  8-136.  12.  365-25  and  -317. 

13.  13-625  and  13-625.  14.  6015-12  and  -0535. 

15.  Find  the  product  of  -4127  and  3-21685,  correct  to  the  nearest 
thousandth. 

16.  Find  the  product  of  8574  and  432  correct  to  the  nearest  ten 
thousand.     (Find  85-74X4-32  correct  to  the  nearest  unit.) 

17.  Find  82317X4013  to  the  nearest  million. 

18.  Find  $167-4322X3-145  to  the  nearest  cent. 

19.  If  a  metre  =  39-3701  inches,  find  correct  to  the  nearest  unit 
the  number  of  inches  in  16-72  metres. 

20.  If  a  metre  =  1  -0936  yards,  find  to  the  nearest  tenth  of  a  yard 
the  equivalent  of  15-475  metres. 

21.  Find  to  three  decimal  places  the  value  of  3-1416 X2-2345X 
2-2345. 

22.  Show  by  multiplication  to  four  decimal  places  that  1 -81712  X 
1-81712  XI -81712  is  approximately  equal  to  6. 

CONTRACTED  DIVISION  OF  DECIMALS 

Divide   234398766   by   23456789   to   six   digits   in   the 
quotient. 

Omit  the  9  in  the  divisor  and  divide  to  six  digits.     How 
far  does  this  quotient  coincide  with  the  first? 
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Omit  the  8  also  and  divide  to  six  digits.  How  far  is 
the  quotient  correct  in  this  case? 

If  you  divide  by  23456  instead  of  the  complete  divisor, 
how  far  will  the  quotient  be  correct? 

What  relation  do  you  notice  between  the  number  of 
digits  in  the  divisor  and  the  number  of  digits  to  which 
the  quotient  is  correct  in  each  case? 

Note. — If  in  any  case  we  divide  by,  say,  the  first  seven  digits  of 
the  divisor,  the  quotient  will  generally  be  correct  to  at  least  six  digits. 
Thus  in  every  case  we  have  only  to  take  as  much  of  the  divisor  as  will 
contain  one  digit  more  than  the  number  required  in  the  quotient.  If 
the  divisor  does  not  contain  this  required  number  of  digits,  ciphers 
should  be  added. 

Divide  2-718281828  by  314159265  correct  to  five 
digits  in  the  quotient.  Take  the  first  six  digits  for  di- 
visor, thus: 

314159;?0^)2718281828(8 
2513274 
205007 
As  we  have  now  to  obtain  four  digits  in  the  quotient 
we  divide  by  five  digits  of  the  divisor,  thus : 

31415^^^^)205007(6  -^"^^ 

188495  j 

16512  ' 

Similarly  we  next  divide  by  four  digits,  thus: 
3141?^P'^^^)16512(5 

15708  I  d 

804 

Next   dividing   similarly   by   three   and   two   digits   of, 
the  divisor  we  get  the  other  two  digits  of  the   quotient, 
which    is    therefore    86525,    the    position  of  the  decimal 
point  being  determined  in  the  same  way  as    in   ordinary 
division   of   decimals.     The    student    must   remember    to 
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take  account  of  the  digit  to  be  carried  in  each  of  the  par- 
tial multiplications  as  has  been  already  explained.  The 
complete  operation  may  be  arranged  thus: 

3-14159265)2-718281828(-86525 

52568         2513274 

205007 

188495 

16512 

15708 

804 

628 

176 
157 

A  convenient  arrangement  is  to  place  each  digit  in 
the  quotient  under  the  right  hand  digit  of  the  divisor 
used  in  obtaining  it;  thus  8  was  obtained  by  dividing 
by  314159,  and  is  accordingly  placed  under  9;  6  is  placed 
under  5  of  its  divisor  31415;  and  so  on.  This  enables 
the  multiplications  by  these  digits  to  be  readily  effected, 
and  also  serves  to  indicate  the  next  divisor  to  be  used. 
The  quotient,  when  obtained  may  be  arranged  in  proper 
order  in  its  usual  place,  and  the  position  of  the  decimal 
point  determined. 

In  example  (1)  of  the  exercise  following,  three  digits 
must  be  obtained  in  the  quotient,  as  there  will  evidently 
be  one  digit  in  the  integral  part,  and  therefore  we  must 
begin  the  division  with  four  digits  in  the  divisor. 

In  example  (2)  we  must  begin  with  five  digits  in  the 
divisor,  and  a  cipher  should  be  placed  to  the  right  of  it. 
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EXERCISE 

Find  each  of  the  following  to  two  decimal  places: 

10-402  64-207  -83227 

^'     3-141*  ^'     1-025*  ■     -2172 

Find  each  of  the  following  to  three  decimal  places: 

30  7000  g    83-365 

■  1-00017*  ■    8-16834*  '  58-995 

29-995  „    13631-361  „    1-3245  X  2-3164 

■  1-001294  ■     1002-766  '  1-02564 

10.  Find  to  the  nearest  hundredth  the  quotient  when  1-532  is 
divided  by    0471. 

11.  If  1  metre  =  1-0936  yards,  find  to  the  nearest  tenth  the  number 
of  metres  in  1000  yards. 

12.  Show  by  contracted  division  that  the  square  of  1-41421  is 
approximately  2. 

13.  A  land  company  sold  287136  acres  for  $2,316,530.  Find  to 
the  nearest  cent  the  average  price  per  acre. 

14.  In  1915  Canada  produced  376,303,600  bushels  of  wheat, 
which  were  grown  on  12,986,400  acres.  Find  to  two  decimals  places 
the  average  yield  per  acre, 

15.  Find  the  value  of  6-42135 -f- 2-44067  to  four  decimal  places 
and  verify  the  result  by  contracted  multiplication. 

16.  Find  to  the  nearest  cent  the  value  of  $248-85 -H  (2-2361)2 


EXERCISES  IN  FRACTIONS 

1.  Divide  120-12  by  1-43;   -12012  by  -0143;    1201-2  by  -143  and 
•012012  by  14-3. 

2.  Find  by  the  contracted  method  the  product  of  26-42783  and 
5-23238  true  to  within  -001. 

3.  Divide  91-863  by  87-56  to  three  decimal  places. 
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4.  Divide  -142857  by  5  without  reducing  to  a  vulgar  fraction. 
Divide  it  also  by  3. 

5.  Find  the  greatest  and  least  values  of  a  decimal  the  first  four 
digits  of  which  are  known  to  be  -8397. 

6.  By  short  division,  find  the  quotient  as  a  whole  number  and 
recurring  decimal  when  1769  is  divided  by  105. 

7.  Reduce  nine  and  nine-tenths  inches  to  the  decimal  of  a  mile. 

8.  Find  a  decimal  that  shall  be  within  jo o oo  of  ^^. 


10.  What  whole  number  of  fiftieths  most  nearly  expresses  the 
value  of  tVA? 

11.  Find  the  least  fraction  which,  added  to  the  sum  of  t^,  y^  and 
f  ^,  shall  make  the  result  an  integer. 

12.  Which  of  the  three  numbers  W,  f  wi  and  2-718282.  most 
nearly  expresses  the  value  of  2-718281828. 

13.  Ascertain  whether  -52  or  -519  more  nearly  represents  the 
product  of  -834  and  -623. 

14.  What  number  multiplied  by  57-29577  will  give  a  product 
differing  from  180  by  less  than  -0001? 

15.  Find  the  sum  of: 

(f+f).  (f-f).  (fXf),  (f-^f),  (f-^f). 

6i 

16.  What  fraction  having  17  for  numerator  equals  — ? 

17.  Find,  correct  to  four  decimal  places,  a  number  which  as  a 
multiplier  may  be  substituted  for  3-14159  as  divisor. 

18.  A  vulgar  fraction  has  209  for  its  numerator  and  its  nearest 
approximate  value  in  thousandths  is  -511;   what  is  its  denominator? 

19.  State  which  of  the  following  fractions  will  reduce  to  termina- 
ting and  which  to  circulating  decimals,  and  the  limits  to  the  number 
of  digits  in  the  repeating  periods  of  the  latter: 

Ns,  If,  iWr,  fV-.  u.  m. 

20.  Water  expands  one-tenth  in  freezing.  If  a  cubic  foot  of 
water  weighs  1000  oz.,  find  the  weight  of  a  cubic  foot  of  ice. 
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21.  If  4  men  in  5  days  of  9  hours  each  can  mow  15  acres  of  grass, 
how  many  men  will  mow  11  acres  in  2  days  of  11  hours  each? 

22.  A  person  sold  A  f  of  his  land,  B  f  of  the  remainder,  C  I  of 
what  then  remained  and  received  $50  for  what  he  had  left,  at  $60  per 
acre.     Find  the  number  of  acres  he  had  at  first. 

23.  Divide  $12-46  among  A,  B,  C  and  D,  so  that  A's  share  may 
be  3^0  of  D's,  C's  sliare  i^o  of  A's,  and  B's  share  the  sum  of  A's  and  C's. 


24.  Find  the  average,  correct  to  4  places  of  decimals,  of 

9 


12i|,  21,  7i  -034,  3-125,  0,  24-58  and  12^*15 


25.  If  12  men,  working  8  hours  a  day,  do  |  of  a  piece  of  work  in 
20  days,  how  many  days  will  15  men,  working  10  hours  a  day,  take 
to  do  I  of  it? 

26.  A  merchant  fails  owing  $10500,  and  pays  his  creditors  35 
cents  on  the  dollar.  How  much  will  be  lost  by  a  creditor  to  whom 
one-fifth  of  the  debt  was  owing? 

27.  From  a  cask  of  vinegar,  worth  90  cents  a  gallon,  a  sixth  part 
is  drawn  and  replaced  by  vinegar  worth  only  50  cents  a  gallon. 
What  is  now  the  value  per  gallon  of  the  vinegar  in  the  cask? 

28.  A  sold  a  town  lot  to  B  and  gained  one-eighth,  B  sold  it  to  C 
for  $306  and  lost  three-twentieths.     How  much  did  the  lot  cost  A? 

29.  A  can  beat  B  by  5  yards  in  a  100  yard  race,  and  B  can  beat 
C  by  10  yards  in  a  200  yard  race;  by  how  much  can  A  beat  C  in  a 
200  yard  race? 

30.  A  grocer  bought  600  lb.  of  sugar  for  $52-10;  he  used  65  lb. 
himself  and  sold  the  rest  so  as  to  make  1-|  cents  per  lb.  profit  on  the 
whole  quantity.     How  m^uch  per  lb.  did  he  sell  it  for? 

31.  A  railway  train  has  a  journey  of  65  miles  to  perform  and 
usually  makes  the  distance  in  3  hours.  If  the  train  starts  15  min.  late, 
how  much  must  it  increase  its  speed  to  arrive  on  time? 

32.  A  house  and  lot  are  together  worth  $2100;  one-fourth  of  the 
value  of  the  house  is  equal  to  one-third  of  the  value  of  the  lot;  find 
the  value  of  each. 

33.  If  three-fourths  of  the  price  of  a  loaf  of  bread  depends  upon 
the  price  of  flour,  by  how  much  should  the  price  of  a  10  cent  loaf  be 
increased  when  flour  rises  two-fifteenths  in  value? 
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34.  The  sum  of  $3276  is  to  be  divided  among  four  persons  in 
proportion  to  their  ages,  which  are  17,  20,  24  and  30  years.  How 
would  you  divide  it? 

35.  The  sum  which  will  pay  A's  wages  for  61  j  days,  will  pay  B's 
wages  for  81  f  days;  for  how  many  days  will  it  pay  the  wages  of  A  and 
B  together? 

36.  A  grain  dealer  buys  5225  bushels  of  wheat  at  $1  -05  per  bushel, 
and  pays  $125  for  insurance,  storage,  etc.;  he  sells  f  of  it  at  97  cents 
a  bushel;  at  what  price  per  bushel  must  he  sell  the  remainder  to  gain 
$522-50  on  the  whole? 

37.  A  can  do  a  piece  of  work  in  10  days,  B  in  15  days,  and  C  in 
20  days.  What  fraction  of  the  work  can  each  do  in  1  day?  In  how 
many  days  can  they  do  the  work  if  they  all  work  together? 

38.  A  and  B  were  employed  to  do  a  piece  of  work  for  $60.  They 
were  to  be  paid  in  proportion  to  their  ability  to  work,  which  was  4  to 
5,  and  to  the  time  each  worked,  which  was  3  to  4.  How  much  did 
each  receive? 

39.  A  boy's  age  now  is  one-fifth  of  his  father's.  In  six  years  it 
will  be  one-third  of  his  father's  present  age.     How  old  is  the  boy? 

40.  A  man  having  lost  one-fifth  of  his  capital  is  worth  as  much  as 
another  man  who  has  gained  three-twentieths  of  his  capital.  The 
second  man's  capital  was  originally  $9000.  What  was  the  first  man's 
capital? 

41.  I  bought  360  gallons  of  maple  syrup  at  $2-60  a  gallon;  paid 
for  carriage  $17-20,  and  for  duties  $86-50.  If  -15  of  it  be  lost  by  leak- 
age, at  what  price  per  gallon  must  the  remainder  be  sold  to  gain  $50 
on  the  whole  transaction? 

42.  A  person  buys  four  houses;  for  the  second  he  gives  half  as 
much  again  as  for  the  first;  for  the  third,  half  as  much  again  as  for  the 
second ;  and  for  the  fourth  as  much  as  for  the  first  and  third  together. 
He  pays  in  all  $24000.     What  is  the  cost  of  each? 

43.  Brown  purchased  -2V  of  a  mill  property  for  $4064-55,  and 
Smith  purchased  -^^  of  the  same  property  at  a  rate  ^o  higher.  What 
did  Smith's  part  cost  him? 
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44.  Out  of  a  sum  of  $4000,  $217  are  allotted  to  charity,  and  of 
the  remainder  A  gets  -V  more  than  B,  and  B  t.^  more  than  C.  What 
is  the  share  of  each? 

45.  Gun  metal  is  composed  of  11  parts  of  copper  to  2  parts  of  tin. 
How  much  tin  must  be  added  to  2607  lb.  of  copper  to  make  gun  metal? 

46.  What  is  the  hour  when  |  of  the  time  past  noon  is  f  of  the 
time  till  midnight? 

47.  A  vessel  contains  150  gallons  of  vinegar;  50  gallons  are  drawn 
and  the  vessel  filled  with  water.  If  this  operation  be  performed  five 
times  in  all,  how  much  vinegar  will  the  mixture  contain? 

48.  Find  the  G.  C.  M.  and  Iv.  C.  M.  of 

I     i     hi     MandM. 

49.  Find,  correct  to  6  decimal  places,  the  value  of 

S  +  82  +  83  +  84+etC. 

50.  A  bankrupt's  assets  are  found  to  be  f  of  his  liabilities,  but  on 
examination  f  of  his  assets  prove  to  be  worth  only  50  cents  on  the 
dollar.     How  many  cents  on  the  dollar  can  he  pay  to  his  creditors? 

51.  A  man  bought  a  horse  and  carriage  for  $280;  one-third  of 
the  cost  of  the  carriage  was  equal  to  one-fifth  of  the  cost  of  the  horse. 
Find  the  cost  of  each. 

52.  Find  two  numbers  such  that  their  difference  is  18,  and  that 
f  of  one  is  equal  to  iV  of  the  other. 

53.  A  and  B  rent  a  pasture  for  $42*50.  A  puts  on  2  cows  and  3 
horses,  and  B  puts  on  3  cows  and  2  horses.  If  a  horse  eats  2  as  much 
again  as  a  cow  in  the  same  time,  and  the  cows  are  on  the  pasture  ^ 
longer  than  the  horses,  how  much  should  each  of  the  men  pay? 

54.  In  an  election  iV  of  the  electors  refused  to  vote;  the  elected 
candidate  received  if  of  the  whole  vote  in  the  constituency  and  had  a 
majority  of  50  over  his  opponent.  How  many  votes  were  polled  for 
each  candidate? 

55.  If  copper  weighs  500  lb.,  lead  600  lb.,  tin  480  lb.,  respectively, 
to  the  cubic  foot,  find  the  weight  of  a  cubic  foot  of  metal  composed  of 
equal  weights  of  copper,  lead  and  tin. 
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56.  The  average  of  seven  numbers  is  26-98.  The  average  of  the 
first  two  is  34-5  and  of  the  next  three  19-3.  Find  the  average  of  the 
remaining  two. 

57.  A  grocer  receives  $9*60  for  a  bill  of  goods  weighed  on  scales 
that  gave  only  15^  ounces  to  the  pound.  How  much  did  he  cheat  his 
customer? 

58.  What  fractions  are  represented  by  x  in  the  following  state- 
ments: 

(a)  ^+3iV  =  4tV  (b)  U-x  =  ^. 

(c)  |of  fX«  =  tV  (d)  ^-J-(|of4iV)=i-iof  tV 


Compound   Quantities 


Quantities  of  the  same  kind,  but  consisting  of  units 
of  different  denominations,  are  called  Compound  Quan- 
tities. 

Thus  2  yd.  1  ft.  7  in.  is  a  compound  quantity. 

Here  there  are  three  units  of  measurement,  a  yard, 
a  foot  and  an  inch.  These  units  are  of  different  denom- 
inations, but  they  are  all  of  the  same  kind,  because  each 
represents  a  definite  length. 

When  the  units  are  of  the  same  kind,  and  the  rela- 
tions between  them  are  known,  the  compound  quantity 
may  be  reduced  to  a  Simple  Qti^iitity  expressed  in  term! 
of  a  single  unit. 

Thus:    2  yd.  1  ft.  7  in. 

3 

7  =  number  of  feet  in  2  yd.  1  ft. 
12 
91=  number  of  inches  in  2  yd.  1  ft.  7  in. 

Here  the  reasoning  is  as  follows: 

1yd.  =3  ft. 
.-.  2yd.=3  ft.X2  =  2ft.X3  =  6ft. 
.-.  2  yd.  1  ft.  =7  ft. 

1  ft.  =  12  in. 
.'.  7  ft.  =  12  in.X7=7  in.Xl2  =  84in. 
.-.  7  ft.  7  in.  =  91  in. 
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This  operation  is  frequently  called  Reduction  De- 
scending, because  the  change  is  made  hoxfi  a  larger  to  a 
smaller  unit. 

When  the  change  is  from  a  smaller  to  a  larger  unit, 
the  operation  is  called  Reduction  Ascending. 

Reduce  151546  in.  to  higher  denominations. 


11 
320 


151546  in. 


12628  ft.  10  in. 


4209  yd.  1  ft. 
2 


8418  half  yd. 


765  rd.  3  half  yd.  =765  rd.  1  yd.  1  ft.  6  in. 


2  mi.  125  rd. 
.'.  151546  in.  =  2  mi.  125  rd.  1  yd.  1  ft.    6 


in. 

1  ft.  10  in.) 


=  2  mi.  125  rd.  2  yd.  0  ft.  4  in. 

EXERCISE 

1.  How  many  linear  inches  are  there  in  a  linear  rod?      How 
many  in  a  mile? 

2.  Reduce  30  weeks  6  days  12  hours  to  minutes. 

3.  Find  the  number  of  minutes  in  the  year  1900. 

4.  How  many  cubic  yards  are  there  in  a  cubic  mile? 

5.  How  many  days  are  there  from  Mar.  5th  to  Sept.  20th  of  the 
same  year. 

6.  Reduce  -£lOO  to  pence. 

7.  Reduce  10,000  farthings  to  £  s.,  etc. 

8.  If  a  linear  chain  =  22  yards,  how  many  square  chains  are  there 
in  one  acre? 

9.  If  the  24th  of  May  falls  on  a  Monday,  on  what  day  of  the 
week  will  Christmas  day  of  the  same  year  fall? 
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10.  If  the  sun  rises  at  6.22  a.m.,  and  sets  at  7.37  p.m.,  how  many 
minutes  of  daylight  are  there? 

11.  How  many  tons  are  there  in  10  million  ounces? 

12.  A  dealer  buys  100  long  tons  of  coal  at  $6-75  per  ton.  He 
sells  it  at  the  same  price  per  short  ton.  Find  his  gain.  (A  long  ton 
=  2240  lb.,  a  short  ton  =  2000  lb.) 

13.  If  a  franc  be  worth  9^6.,  how  many  francs  are  equivalent  to 
.^86  Is.  lO^d.? 

14.  Three  horses  together  weigh  2  tons  491  pounds.  Find  in 
pounds  their  average  weight. 

15.  How  many  revolutions  will  a  carriage  wheel  6  ft.  2  in.  in 
circumference  make  in  a  journey  of  3  mi.  970  yd.  2  ft.  10  in.? 

16.  W.  E.  Gladstone  was  born  on  Dec.  9th,  1809,  and  died  on  May 
19th,  1898.     How  long  did  he  live? 

17.  How  many  bags  are  required  to  hold  111  bu.  2  pk.  4  qt.  of 
wheat  if  each  bag  holds  2  bu.  1  pk.  4  qt.? 

18.  How  many  yards  of  cloth  at  5s.  6d.  a  yard  are  equal  in  value 
to  55  lb.  of  tea  at  2s.  6d.  a  lb.? 

19.  On  Nov.  29th,  1916,  a  person  had  lived  10480  days.  When 
was  he  born? 

20.  If  a  train  travels  30  miles  per  hour,  what  is  its  rate  in  feet 
per  second? 

21.  If  light  travels  at  186000  miles  per  second,  and  the  distance 
of  the  sun  is  93,930,000  miles,  how  many  minutes  does  it  take  the 
sun's  light  to  reach  us? 

22.  A  person  takes  99  steps  in  a  minute,  each  step  being  30  inches 
in  length.     How  far  would  he  walk  in  an  hour? 

23.  If  a  dealer  buys  144  lb.  of  an  article  by  avoirdupois  weight 
and  sells  it  by  troy  weight,  how  many  pounds  can  he  sell? 

24.  The  rails  of  the  Great  Western  Railway,  England,  weigh  97^ 
lb.  per  yard.  Find  in  tons  the  weight  of  the  rails  required  to  construct 
a  mile  of  this  railway. 

25.  If  a  cow  gives  12  qt.  1  pt.  of  milk  every  day,  and  1,1b.  8  oz. 
of  butter  can  be  made  from  25  qt.  of  milk,  how  many  lb.  of  butter  can 
be  made  in  one  week  from  the  milk  of  16  cows?         . 
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26.  If  3  lb.  of  wheat  make  2  lb.  of  flour,  how  many  barrels  of 
flour  can  be  made  from  343  bushels  of  wheat? 

27.  If  the  imperial  gallon  contains  277*2  cubic  inches  and  holds 
10  lb.  of  water,  what  is  the  error  in  saying  that  a  cubic  foot  of  water 
weighs  1000  oz.? 

28.  Find  the  greatest  common  measure  of  157  da.  7  h.  4  min.  7 
sec.  and  243  da.  2  h.  11  min.  49  sec. 

29.  If  a  person  whose  income  is  i^365  a  year  spends  .^8  16s.  3d.  a 
week  for  the  first  20  weeks,  to  what  amount  must  he  limit  his  daily 
expenditure  for  the  remainder  of  the  year  so  as  to  avoid  being  in  debt 
at  the  end  of  it? 

30.  Find  the  number  of  days  in  each  400  consecutive  years. 

31.  How  many  days  will  there  be  in  the  century  which  began  on 
Jan.  1st,  1901? 

PROBLEMS— METRIC  SYSTEM 

1.  Express  1000  centimetres  in  metres;  1000  centimetres  in  deci- 
metres;   1000  centimetres  in  dekametres. 

2.  Express  1000  metres  in  kilometres;  1000  metres  in  dekametres; 
1000  metres  in  decimetres. 

3.  Express  12  kilometres  in  dekametres;  15  kilometres  in  metres; 
21  kilometres  in  millimetres. 

4.  Express  123,456,789  millimetres  in  decimetres;  in  metres;  in 
kilometres. 

5.  Express  8-56  Km.  in  centimetres;  5-632  m.    in  millimetres. 

6.  Add  14-6  m.,  227  cm.,  162-3  Dm.,  1634  Km.;  express  the 
result  in  metres. 

7.  Express  in  centimetres  the  difference  between  5-678  Km.  and 
1364-89  dm. 

8.  Multiply  12  Km.  5  m.  8  cm.  by  96. 

9.  Given  that  64  miles  is  very  nearly  equal  to  103  Km.,  express 
1  yard  in  centimetres. 

10.  A  train  is  running  at  the  rate  of  66  Km.  per  hour.     How  many 
metres  does  it  go  s^t  this  rate  in  one  second? 
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11.  A  train  running  at  the  rate  of  60  Km.  per  hour  passes  over 
20  spaces  between  telegraph  poles  in  one  minute.  Find  the  distance 
in  metres  between  two  consecutive  poles. 

12.  Using  the  approximate  value,  1  metre  =  39-37  in.,  express  the 
height  of  a  man,  5  ft.  10^  in.,  in  centimetres. 

13.  Using  the  same  approximation,  express  in  millimetres  the 
height  of  a  barometer  which  stands  at  29-5  in. 

14.  Find  the  length  of  the  two  parts  into  which  a  string  10  m. 
long  is  divided,  given  that  one-half  of  one  part  and  two-thirds  of  the 
other  make  a  length  of  600  cm. 

15.  How  long  will  it  take  a  man  to  walk  from  Toronto  to  Hamil- 
ton, a  distance  of  65  Km.,  at  the  rate  of  80  m.  per  minute? 

16.  Taking  a  centimetre  as  f  -of  an  inch,  find  the  number  of  milli- 
metres in  1  yd. 

17.  How  many  lengths  each  1  m.  5  cm.,  can  be  cut  from  a  length 
of  1  Km.?     Express  the  remainder  in  mm. 

18.  Express  1200  ares  in  hectares;  1200  ares  in  centiares;  1200 
ares  in  dekares. 

19.  Find  the  sum  of  12-64  ares,  -0468  hectares,  one  million  milliares. 
Express  the  result  in  ares. 

20.  Express  in  dekares  the  difference  between  1  Ha.,  and  1  are. 

21.  Multiply  7  Ha.,  5  Da.  6  a.  4  da.  5  ca.  by  27. 

22.  Express  1  square  decimetre  in  milliares. 

23.  Express  in  square  centimetres  1  are  5  da. 

24.  Using  the  approximation  1  Ha  =  2-5  acres,  express  1  metre  in 
inches. 

25.  How  many  cubic  centimetres  in  1  stere? 

26.  How  many  steres  in  one  million  cubic  centimetres? 

27.  Express  1  ds.  in  cubic  decimetres. 

28.  Given  that  1  cubic  centimetre  of  water  weighs  1  gramme, 
find  in  kilos,  the  weight  of  one  stere  of  earth  which  is  2-5  times  as 
heavy  as  water. 

29.  Water  expands  iV  i^  freezing;  find  the  weight  of  1  stere  of  ice. 
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30.  How  many  cubic  decimetres  in  1  cubic  metre?  How  many 
litres  in  1  stere? 

31.  Given  that  1  cu.  cm.  of  water  at  4''C.  weighs  1  gramme,  find 
the  weight  of  1  litre  of  water. 

32.  How  many  litres  of  water  at  4°C.  will  weigh  1000000  grammes? 

33.  Given  that  a  solid  loses  in  weight  when  immersed  in  water, 
an  amount  equivalent  to  the  weight  of  the  water  displaced,  find  the 
volume  of  a  solid  which  weighs  1000  grammes  less  when  immersed  in 
water  at  4"C.,  than  when  weighed  in  air. 

34.  Find  approximately  the  weight  of  a  kilolitre  of  air  under 
certain  standard  conditions,  given  that  water  is  770  times  as  heavy 
as  air. 

35.  Find  the  number  of  cubic  centimetres  in  one  litre. 

36.  Express  the  kilogramme  in  milligrammes. 

37.  Find  the  number  of  grammes  in  1  tonneau. 

38.  Find  in  kilos,  the  weight  of  10  cubic  metres  of  water  at  4'*C. 

39.  What  is  the  weight  of  1  litre  of  mercury  in  kilos.,  given  that 
,  mercury  is  13*5  times  as  heavy  as  water? 

40.  A  litre  of  sulphuric  acid  weighs  1840  grammes;  compare  the 
weights  of  equal  volumes  of  sulphuric  acid  and  water. 

41.  Given  that  an  ounce  A  v.  =28-35  grammes,  find  the  number  of 
kilos,  in  a  ton  (2000  lb.). 

42.  A  man  walks  5  Km.  per  hour;  express  this  rate  in  cm.  per 
second. 

43.  Express  the  chain  (66  ft.)  in  metres. 

44.  Express  in  hectares  the  area  of  a  farm  which  contains  250 
acres. 

45.  The  length  of  the  Great  Western  Railway  is  229  miles;  find 
its  length  in  kilometres. 

46.  Express  5280  feet  in  metres. 

47.  If  3  kilometres  are  as  much  under  2  miles  as  5  kilometres  are 
over  3  miles;   find  the  length  of  the  metre  in  inches. 

48.  How  many  litres  of  water  at  temperature  of  maximum  density 
will  weigh  one  tonneau? 


Powers  of  Numbers 


Write  the  following  products  in  the  exponential  form, 
and  find  their  values : 

1.  2X2.  8.  -IX-I.  15.  5X5X5. 

2.  3X3.  9.  ^X^.  16.  10X10X10 

3.  10X10.  10.    06X06.  17.  6X6X6X6. 

4.  17X17.         ^       11.  •235X'235.  18.  -IX-IX-I. 

5.  20X20.  12.  iXh  19.  •02X02X-02X-02. 

6.  100X100.  13.  |X|.  20.   f Xf XfXfXf. 

7.  300X300.  14.  AXA-  21.  IfXlfXlfXlf. 

Find  the  value  of  : 

1.  42,  52,  232.  6.    P,    023,  .QOOP. 

2.  -32,  .042,  -0162,  -5182.  7.  (f)^  (t%)3,  (1^0)'. 

3.  ihy,  (i)',  (H)'.  8.  42X3^  172x53,  122X10'. 

4.  (10)2,  (100)2,  (1000)2.  9.  7\  3^  2\ 

5.  73,  143,  1033.  10.  123X3^^64. 

11.  (-21689)2,    (-04635)2,    (4-623)2,  correct  to  four  places 
of  decimals. 

12.  (-6932)3,  (-02475)3.  correct  to  five  places  of  decimals. 
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Roots  of  Numbers 


1.  State  the  square  roots  of  the  following:  1,  4,  9, 
16,  25,  36,  49,  64,  81,  100,  144,  196,  256,  324,  64X81, 
3600,  8100,  16X25X49,  64X36X100,  640000,  81000000. 

2.  State  the  cube  roots  of  t,he  following:  1,  8,  27,  64, 
125,  216,  343,  512,  729,  1000,  8X343,  27X512,  125X729, 
8X1000,  125000,  512000,  27X216X343,  27X729X1000, 
8000000,  729000000. 

3.  By  resolving  into  prime  faortors,  obtain  the  square 
roots  of  the  following:  36,  64,  100,  576,  729,  1024,  1296, 
1764,  6400,  1089,  57600,  640000,  313600,  78400,  11025. 

4.  Obtain  the  cube  roots  of  the  following  in  a  similar 
manner:  8,  27,  512,  1000,  216000,  27000,  1728,  9261, 
1331,  1331000,  27000000,  42875. 

5.  Obtain  the  fifth  roots  of  the  following  in  a  similar 
manner:  32,  243,  3125,  1024,  7776,  3200000,  4084101. 

6.  Obtain  the  square  roots  of  the  following  in  a  similar 
manner:  |,  i,  ^\,  3-%%,  tAVo,  t%\,  Uh  ttVW  '01,  "04, 
•09,  -64,  5-76,  10-24,  17-64,  110-25,  1-1025,  stVu- 

7.  Obtain  the  cube  roots  of  the  following  in  a  similar 
manner-    ^     J-    -6-*-    -S-^i-    J-OiLo     _6.4_    asbta     .nni     -008 

lliailllCl  .      g,       27>     125>     1000>       729   >      9261>       41)96   >        ^^^t        KJUO, 

-064,  1-728,  1-331,  9-261,  42-875,  -000001,  -001728,   042875. 
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SQUARE  ROOT 

I. 

1.  Multiply  35  by  35. 

2.  In  this  example,  how  many  units  are  there  in  the 
product  of  5  by  5? 

3.  How  many  units  in  the  product  of  3  by  5,  and  how 
often  is  this  product  found  in  the  whole  operation? 

4.  How  many  units  in  the  product  of  3  by  3? 

5.  What  do  we  obtain  if  we  add  the  results  of  examples 
2,  3,  and  4  together? 

6.  What  is  the  sum? 

7.  If  the  product  of  3  by  3  is  subtracted  from  the 
proper  part  of  this  sum,  what  is  the  remainder? 

8.  Could  any  square  integer  greater  than  3^  or  9  be 
subtracted  in  a  similar  way  from   1225? 

9.  How  then  can  the  tens  digit  of  the  square  root  of 
1225  be  found? 

10.  How  are  the  digits  3  and  5  combined  to  form  the 
remainder  in  example  7  ? 

11.  If  twice  3  tens  is  divided  into  this  remainder  (since 
twice  3  tens  X  5  forms  the  greater  part  of  it) ;  what  is  the 
quotient  ? 

12.  What  should  be  added  to  the  divisor,  twice  3  tens 
or  60,  to  make  the  division  exact? 

13.  Divide  65  into  the  remainder  of  example  7,  and 
find  the  remainder. 

14.  As  this  remainder  is  0,  what  has  been  subtracted 
altogether  from  1225? 
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15.  What  is  the  tens  digit  of  the  square  root?  The 
units  digit?     The  whole  square  root? 

16.  How  was  the  tens  digit  of  the  square  root  obtained? 

17.  How  was  the  units  digit  of  the  square  root  first 
obtained? 

18.  What  was  added  to  the  trial  divisor  of  example  11 
to  give  a  divisor  which  would  divide  exactly? 

19.  If  the  number  had  been  1230,  after  going  through 
the  same  operation  to  find  its  square  root,  what  would 
the  remainder  be? 

20.  When  we  obtain  5  for  a  remainder,  what  has  been 
subtracted  from  1230? 

21.  What  is  the  number  subtracted  from  1230  the 
square  of? 

22.  Extract  the  square  roots  of  625,  631,  961,  970  and 
give  the  remainder  in  each  case. 

23.  In  an  example  in  long  division,  what  is  used  as  a 
trial  divisor  to  obtain  the  different  digits  of  the  quotient? 

24.  Does  the  trial  divisor  always  indicate  accurately 
the  number  of  times  the  whole  divisor  will  be  contained 
in  the  dividend?     Why? 

25.  In  a  case  where  it  does  not  give  the  right  digit, 
what  is  your  next  step  ? 

26.  Should  the  trial  divisor  in  example  11  always  give 
a  quotient  which  will  hold  when  the  complete  divisor  is 
used? 

27.  When  it  does  not,  how  should  you  proceed? 
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11. 

1.  What  is  the  square  of  3? 

2.  What 'must  a  number  be  multiplied  by  to  increase 
it  ten  fold? 

3.  If  3  is  increased  ten  fold,  how  many  fold  must  the 
square  of  3  be  increased  to  obtain  the  square  of  30? 

4.  If  30  is  increased  ten  fold,  how  many  fold  must  the 
square  of  30  be  increased  to  obtain  the  square  of  300? 

5.  If  any  number  is  increased  ten  fold,*how  many  fold 
must  the  square  of  the  number  be  increased  to  obtain  the 
square  of  the  new  number? 

6.  How  many  digits  in  the  product  of  a  units  digit  by 
a  units  digit?  of  a  tens  by  a  tens?  of  a  hundreds  by  a  hun- 
dreds? 

7.  In  obtaining  any  product,  what  is  the  digit  of  lowest 
denomination  which  is  affected  by  the  product  of  a  units 
digit  by  a  units  digit?  of  a  tens  by  a  tens?  of  a  hundreds 
by  a  hundreds? 

8.  What  part  of  568516  can  be  omitted,  if  we  wish  to 
obtain  only  the  hundreds  digit  in  the  square  root? 

9.  What  part  can  be  omitted  if  we  wish  to  obtain  both 
the  hundreds  and  tens  digits  ? 

10.  Find  the  hundreds  and  tens  digits  in  the  square 
root  of  this  number.  (Use  only  the  digits  of  the  number 
which  are  required.) 

11.  How  many  tens  in  7  hundreds -+-5  tens? 

12.  When  75  tens  squared  is  subtracted  from  5685 
hundreds,  what  is  the  remainder? 
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13.  When  it  is  subtracted  from  568516,  what  is  the 
remainder? 

14.  When  we  have  obtained  this  remainder  and  the 
total  number  of  tens  in  the  square  root,  what  is  the  trial 
divisor  for  finding  the  units  digit? 

15.  What  is  the  complete  divisor? 

16.  What  is  the  remainder  after  this  division? 
A  17.  What  is  the  square  root  of  568516? 

18.  Every  time  we  found  a  digit  in  the  square  root, 
how  many  digits  of  the  original  number  did  we  use? 

19.  Draw  verticaUines  between  the  84|08|89(917 
digits  of  the  number  840889,  so  as  to  81 
indicate   the   digits    which   enter   to-          181)  308 
gether  into  the  operation  of  finding  181 

the  different  digits  of  its  square  root;  1827)12789 

and  find  its  square  root.  12789 

>^    20.  Find  the  square  roots  of  687241,    151321,   45369, 
87025. 

III. 

1.  What  is  the  square  of  1,    1,  -01,  -001? 

2.  What  is  the  square  root  of  1,  -01,  -0001,  -000001? 

3.  How  many  digits  must  we  have  in  a  decimal  to  give 
1  decimal  place  in  the  square  root?  to  give  2  places?  to 
give  3  places? 

4.  For  every  digit  in  the  square  root,  how  many  must 
we  have  in  the  decimal? 

5.  From  what  place  should  we  begin  to  mark  off  the 
decimal  in  periods  containing  two  digits  each? 

6.  Extract  the  square  roots  of  -09,  -0049,  -000081, 
•000004,  1-21,  1-44,  50-41,  26-01,  6772-41,  4-5369,  297-6423, 
354-5,  2649-5,  -4,  to  4  places  when  possible. 
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GRAPHICAL   METHOD 


Suppose  it  is  required  to  find  the  square  root  of  1849, 
which  is  equivalent  to  finding  the  side  of  a  square  whose 
area  is  1849  square  units. 

The  length  of  the  side  of  the  square 
must  lie  between  40  and  50  units  as 
402  =  1600   and   502  =  2500. 


40 

If  we  cut  from  the  given  square  one 
whose  side  is  40  units  and  therefore 
whose  area  is  1600  square  units,  the  area  of  the 
part  remaining  is  249  square  units. 

But  the  part  which  is  left  consists  of  two  equal 
rectangles  each  40  units  in  length  and  the  small 
square  whose  side  is  equal  to  the  width  of  the  rectangles. 

These  three  parts  when  put  into  the  form  of  a  rectangle, 
as  shown  in  the  diagram,  would  make  a  rectangle  whose 
length  is  slightly  over  80  units.  But  the  area  of  this  part 
of  the  figure  is  249  square  units,  therefore  the  probable 
width  of  the  rectangle  is  the  integer  obtained  by  dividing 
249  by  80  which  gives  3. 

If  3  units  is  the  width  of  the  rectangle,  the  whole 
length  of  the  rectangle  formed  by  combining  the  two 
rectangles  and  the  small  square  is  40  X  2 +3  or  83  units. 

Since  83X3  =  249,  it  is  seen  that  the  side  of  the  square 
is  40+3  or  43  units,  so  that  the  square  root  of  1849  is  43. 


The  first  digit  in  the  square  root 
is  found  by  taking  the  largest  num- 
ber whose  square  is  not  greater  than 
18.  This  gives  the  digit  4  which 
represents  4  tens  or  40. 


18149(40+3 
1600 


80+3)249 
249 
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The  trial  divisor  for  finding  the  18 1 49  (43 

second  digit  in  the  square  root  is  16 

40X2  or  80  and  when  249  is  divided  83)249 

by  80  the  second  digit  is  obtained.  249 

The  complete  divisor  is  found  by  adding  this  second 
digit  of  the  squape  root  to  the  trial  divisor. 

CUBE  ROOT 

When  a  number  is  a  perfect  cube,  its  cube  root  may  be 
found  by  factoring  as  shown  in  the  problems  on  page  86. 

There  is  a  formal  method  of  finding  the  cube  root  of 
any  number,  similar  to  the  method  for  finding  the  square 
root.  It  requires,  however,  a  great  amount  of  compu- 
tation and  is  therefore  of  little  practical  value.  The 
cube  root  of  any  number  can  be  easily  found,  to  any  re- 
quired degree  of  approximation,  by  the  use  of  logarithms. 
For  illustrations  of  this  method  of  finding  the  cube  root 
or  higher  roots  of  numbers,  the  student  is  referred  to 
tables  of  logarithms. 

EXERCISE 

1.  Find,  by  factoring,  the  cube  roots  of  9261,  32768  and  373248. 

2.  Find  the  square  roots  of  9tVt  and  371^1 . 

3.  Find  the  square  roots  of  -027  and  4-694. 

4.  Find  the  cube  roots  of  yV^,  f  2 1  i  and  3|. 

5.  Find  the  value  of  8  -  \/8  correct  to  4  decimal  places. 

1 

6.  Find  the  value  of  — -7=-  to  4   decimal  places,   and   show  that 

V2     2 
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*^  7.  Which  is  the  greater,  2\/3  or  3\/2?     Find  the  difference  be- 
tween them  to  3  decimal  places. 

8.  Find  the  least  multipliers  which  will  make  12825  and  29040 
each  a  perfect  square. 

9.  Find  the  least  multiplier  which  will  make  90250  a  perfect  cube. 

10.  Find  the  value  of  \/5+\/3  to  3  decimal  places. 

11.  Show  that  103X104X105X106+1  is  a  perfect  square. 

-4  12.  If  the  units  digit  of  a  number  is  7,  what  is  the  units  digit  of 
its  square?     Of  its  cube? 

vj  13.  Show  that  no  square  number  can  have  2,  3,  7,  or  8  as  its  units 
digit. 

^    14.  Show  that  the  square  root  of  the  sum  of  two  numbers  is  not 
equal  to  the  sum  of  their  square  roots. 

-*4  15.  The  product  of  two  consecutive  integers  is  112560.      Find 
them. 

16.  I  buy  a  number  of  yards  of  cloth  for  $56-25.  The  cost  in 
cents  of  each  yard  is  the  same  as  the  number  of  yards  bought.  Find 
the  cost  per  yard. 

17.  A  body  of  soldiers  in  columns  form  567  ranks,  7  abreast.  If 
they  were  drawn  up  in  a  solid  square,  how  many  would  there  be  on 
each  side? 

18.  The  population  of  a  city  in  1891  was  136900,  and  in  1911  it 
was  148225.  If  the  rate  of  increase  for  each  decade  was  the  same, 
find  the  population  in  1901. 

19.  Find  the  sum  of  all  the  numbers  in  the  multiplication  table 
up  to  12  times  by  showing  that  it  is  equal  to 

(1+2+3  + +12)2. 

20.  The  product  of  two  numbers  is  43923.  One  of  them  is  3  times 
the  other.     Find  the  numbers. 

21.  The  ratio  of  two  numbers  is  6  to  7.  Their  product  is  1512. 
Find  the  numbers. 

,.  22.  The  product  of  3  numbers  is  3072.     The  second  is  twice  the 
first  and  the  third  is  three  times  the  first.     Find  the  numbers. 
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23.  The  ratio  of  the  side  of  a  square  to  its  diagonal  is  1  to  \/2. 
Find,  to  2  decimal  places,  the  length  of  the  diagonal  of  a  square  whose 
side  is  7  feet. 

24.  Using  the  data  of  Ex.  23,  find  the  side  of  a  square  whose 
diagonal  is  16  feet. 

25.  The  ratio  of  the  edge  of  a  cube  to  its  diagonal  is  1  to  \/3.  Find 
the  length  of  the  diagonal  of  a  cube  whose  edge  is  five  feet. 

26.  Using  the  data  of  Ex.  25.  Find  the  edge  of  a  cube  whose 
diagonal  is  18  feet. 

27.  Find  also  the  diagonal  of  the  face  of  the  cube  in  Ex.  26. 

28.  Show  that  the  sum  of  the  cubes  of  the  first  ten  integers  is 
equal  to  the  square  of  their  sum. 

-^   29.  One  number  is  f  of  another  and  their  product  is  23.     Find  the 
numbers. 
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RECTANGLE 

I. 

1.  Place  3  units  (square  feet)  in  the  form  of  a  rectangle.. 

2.  What  is  the  length  of  this  rectangle  ? 

3.  What  is  the  width  of  this  rectangle? 

4.  Place  a  second  rectangle,  equal  in  all  respects  to 
the  former,  with  a  side  contiguous  throughout  to  a  side 
of  the  former,  and  in  the  same  plane. 

5.  What  figure  do  the  two  rectangles  form? 

6.  What  is  the  length  of  this  rectangle? 

7.  What  is  the  width  of  this  rectangle? 

8.  What  is  its  area  in  terms  of  the  area  of  the  first 
rectangle? 

9.  What  is  its  area  in  square  feet? 

10.  Place  a  third  rectangle,  equal  to  either  of  the  others, 
alongside  the  second,  in  a  manner  similar  to  that  in  ex- 
ample 4. 

11.  What  is  the  length  of  this  figure? 

12.  What  is  the  width  of  this  figure? 

13.  What  is  its  area  in  terms  of  the  area  of  the  first 
rectangle  ? 

14.  What  is  its  area  in  square  feet? 

15.  What  is  its  length  in  yards? 

16.  What  is  its  width  in  yards? 

17.  What  name  do  you  give  the  figure? 

18.  How  many  square  feet  in  a  square  yard? 

95 
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II. 

1.  Place  4  square  units  in  the  form  of  a  square. 

2.  What  is  the  length  of  a  side  of  this  square? 

3.  If  this  square  unit  is  one-half  foot  long  and  one-half 
foot  wide,  what  is  the  length  of  a  side  of  the  whole  square  ? 

4.  How  many  of  these  units  in  a  square  foot? 

5.  Make  a  rectangle  whose  length  is  8  and  width  5  of 
the  linear  units  corresponding  to  the  square  unit  in  ex- 
ample 3. 

6.  What  is  the  area  of  this  rectangle  in  those  square 
units  ? 

7.  What  is  the  area  of  this  rectangle  in  square  feet? 

8.  What  is  the  area  of  a  rectangle  4  feet  in  length  and 
2^  feet  in  width? 

The  measure  of  the  area  of  a  rectangle  is  equal  to  the 
product  of  the  measures  of  the  length  and  breadth. 

EXERCISE 

Find  the  areas  of  the  following  rectangles: 
.1.   7  rods  in  length  and  51  rods  in  width. 

2.  3j  yd.  in  length  and  2|  yd.  in  width. 

3.  7  yd.  2  £t.  4  in.  in  length  and  2  ft.  7  in.  in  width. 

4.  Prove  that  30i  square  yards  are  equal  to  1  square  rod,  being 
granted  that  5 5  linear  yards  are  equal  to  1  linear  rod. 

5.  The  area  of  a  chess-board  marked  in  8  rows  of  8  squares  each, 
is  256  sq.  in.     Find  the  length  of  the  side  of  a  square. 

6.  What  is  the  length  of  the  side  of  a  square  field,  which  is  equal 
in  area  to  a  rectangular  field  whose  length  is  208  rods  and  whose  breadth 
is  13  rods? 

7.  A  rectangle  is  30  feet  long  and  18  feet  wide;  find  the  difi"er- 
ence  between  its  area  and  that  of  a  square  of  equal  perimeter. 
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8.  The  sides  of  a  rectangle  containing  432  sq.  ft.  are  as  4  to  Si 
find  the  length  and  breadth. 

9.  How  many   pieces  of  turf   3'  6"  by  1'  3"  will  be  required  to 
sod  a  rectangular  lawn  35'  by  60'? 

10.  The  perimeter  of  a  rectangle  is  154  in.,  and  the  length  is  11 
inches  more  than  the  breadth.     Find  the  area  of  the  rectangle. 

11.  The  length  of  a  rectangle  is  40  ft.;  if  the  width  were  increased 
by  8  ft.,  the  area  of  the  rectangle  would  in  such  case  be  100  sq.  yd. 
Find  the  width  of  the  original  rectangle. 

12.  If  it  costs  $312  to  inclose  a  farm  216  rods  long  and  24  rods 
wide,  how  much  less  will  it  cost  to  inclose  a  square  farm  of  equal 
area  with  the  same  kind  of  fence? 

13.  A  lot  is  660  ft.  long  and  198  ft.  wide.  Find  the  area  of  a  six- 
foot  side-walk  around  the  outside  of  it. 

14.  A  rectangular  field  200  yd.  long  is  surrounded  by  a  road  of 
the  uniform  width  of  60  ft.  The  total  area  of  both  field  and  road  is 
9  ac.  1240  sq.  yd.     Find  the  width  of  the  field. 

15.  It  is  required  to  lay  out  283  acres  107  square  rods  in  the 
form  of  a  rectangle  whose  length  shall  be  3  times  the  width ;  what  will 
be  the  dimensions? 

TRIANGLE 


n^r^- 


Let  ABC  be  a  right  an- 
gled triangle,  with  the  an- 
gle ABC  a  right  angle. 

Let  ABDE  be  a  square 
described  on  AB,  and  DF 
GH  a  square  equal  to  one 
described  on  BC,  and  let 
BD  and  FD  be  cotermin- 
ous at  D,  and  in  the  same 
straight  line. 

Join  GC. 
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Remove  the  triangle  GFC  and  place  it  in  the  position 
of  GHK. 

Also  remove  the  triangle  ABC  and  place  it  as  AEK. 

The  figure  ACGK,  which  is  the  square  on  CA,  is  com- 
posed of  the  same  parts  as  the  two  squares  ABDE  and 
DFGH. 

.*.  the  squares  described  on  AB  and  BG  are  together  equal 
to  the  square  described  on  CA. 

Note. — If  a  piece  of  paper  shaped  like  ABFGHE  be  cut  along 
the  lines  AC  and  GC,  then  the  parts  can  be  put  together  in  the  shape 
of  the  figure  ACGK. 

EXERCISE 

Find  the  length  of  the  hypotenuse  in  each  of  the  following  right 
angled  triangles,  given: 


1. 

The  sides 

5  ft. 

and  12  ft. 

2. 

9  ft. 

"  40  ft. 

3. 

13  ft. 

"   84  ft. 

4. 

8  yd. 

"    15  yd. 

5. 

14  in. 

"     2  ft. 

6. 

2  ft.  2  in. 

"  4  ft.  6  in. 

7. 

7-64  ft. 

"   2-9  ft. 

Find  the  third  side  in  each  of  the  following  right  angled  triangles. 


given : 


8.  T 

he  hjrpotenuse 

10  ft. 

one  side    8  ft. 

9. 

' 

41ft. 

9  ft. 

10. 

' 

113  ft. 

15  ft. 

11. 

" 

14  yd. 

6  yd. 

12. 

(                             41 

4  yd.  2  ft. 

7 

in 

3  yd.  1  ft.  9  in 

13. 

i                    u 

9-72  ft. 

8-6  ft. 
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1.  Draw  an  acute  angled  triangle  having  an  altitude  10 
units,  and  a  base  7  units  in  length. 

'      2.  On  the  base  describe  a  rectangle  having  the  same 
altitude  and  towards  the  same  parts  as  the  triangle. 

3.  Into  how  many  parts  does  the  altitude  divide  the 
triangle? 

4.  Into  how  many  parts  does  the  altitude  divide  the 
rectangle? 

5.  What  is  the  area  of  either  part  of  the  rectangle  in 
terms  of  the  corresponding  part  of  the  triangle? 

6.  What  is  the  area    of    the  whole  rectangle  in  terms 
of  the  whole  triangle? 

7.  What  is  the  area  of  the  whole  triangle  in  terms  of 
the  whole  rectangle? 

8.  What  is  the  area  of  the  rectangle  in  square  units? 
And  what  the  area  of  the  triangle? 

The  measure  of  the  area  of  a  triangle  is  equal  to  one-half 
the  product  of  the  measures  of  the  base  and  altitude. 

EXERCISE 

Find  the  areas  of  the  following  triangles: 

1.  Base  4  ft.  and  altitude  3  ft. 

2.  Base  2-79  yd.  and  altitude  8  ft. 

3.  Base  2-59  in.  and  altitude  4-68  ft. 

4.  The  base  is  3 "46  yd.  and  the  area  is  15  sq.  yd. ;  find  the  altitude. 

5.  The  altitude  is  4  ft.  7  in.  and  the  area  is  5  sq.  yd.  7  sq.  ft. ;  find 
the  base. 

6.  Find  the  surface  of  a  star  constructed  as  follows:  The  central 
portion  is  a  square  whose  side  is  4  feet;  on  each  side  of  the  square  a 
triangle  is  drawn,  the  apex  of  each  triangle  being  4  feet  from  the  side 
on  which  it  is  drawn. 
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7.  The  side  of  a  square  is  13  feet.  A  point  is  taken  within  the 
square  and  distant  from  the  ends  of  one  side  5  and  12  ft.  respectively. 
Find  the  areas  of  the  four  triangles  formed  by  joining  the  point  to  the 
four  corners  of  the  square. 

8.  ABC  is  a  triangle,  AB  =  13  ft.,  EC  =  14  ft.  and  CA  =  15  ft. 
The  perpendicular  from  A  on  BC  =  12  ft.  O  is  a  point  in  the  triangle 
and  equidistant  from  the  three  sides,  find  the  distance  of  O  from  one 
of  the  sides. 

9.  Given  the  same  triangle  as  in  Ex.  8,  and  O  the  point  in  the 
triangle  such  that  its  distances  from  AB,  BC  and  CA,  respectively,  are 
as  1  to  2  to  1,  find  those  distances. 

Example — The  sides  of  a  triangle  are   13,   14  and  15 
units  in  length ;  find  the  length  of  the  perpendicular  dropped 
on  the    side  14,  from    the 
opposite  angle.     Find  also 
the  area  of  the  triangle. 

In  the  diagram  let  AD 
represent  the  perpendicu- 
lar and  let  it  contain  p 
units.  Also,  let  DC  con- 
tain X  units. 

.'.  DB  contains  14  — x 
units. 


p2+x2  =  132  (1) 

p2  +  (14-x)2  =  152(2) 


In  the  triangle  ADC, 

In  the  triangle  ADB, 

Subtract  (1)  from  (2)  and  we  get   (14  -  x)^  -  x^  =  15^  -  IS^ 

.-.  196-28x  =  56 
.-.  28x=140 

•'•  x  =  V¥-  =  5. 

Substitute  this  value  of  x  in  (1)  and  p^-\-6^  =  lS^ 
.-.  p2  =  14£_ 
.-.  p  =V144  =  12. 
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But  the  measure  of  the  area  of  the  triangle  ABC  is 
i  ADXBC, 

.".  the  area  =  (^  X 12  X 14)  square  units  =  84  square  units. 

When  a,  b  and  c  are  the  measures  of  the  sides  of  a  triangle, 
the  measure  of  the  area   isVs(s— a)    (s  — b)   (s— c)  where  28  = 

a+b+c. 

This  result  may  be  obtained  in  a  similar  manner, 
but  to  do  so  requires  a  considerable  knowledge  of  algebra. 
The  formula  is  an  important  one,  and  should  be  remem- 
bered. 

EXERCISE  , 

Find  the  segments  of  the  base  of  a  triangle  into  which  the  per- 
pendicular dropped  from  the  opposite  angle  divides  it;  also  the  length 
of  the  perpendicular,  the  base  being  given  last  in  each  case. 

1.  Sides  are  5,  12,  13  units. 

2.  Sides  are  9,  40,  41  ft. 

3.  Sides  are  26,  168,  170  yd. 

4.  Sides  are  5,  9,  8  ft. 

5.  Sides  are  6  ft.,  7  ft.,  49  in. 

6.  Find  the  areas  of  the  triangles  in  the  preceding  examples 
(a)  from  the  base  and  the  perpendicular  which  has  been  found,  (b)  by 
substituting  in  the  general  formula. 

7.  Show  how  to  find  the  length  of  the  perpendicular  in  any  of 
these  cases  by  first  finding  the  area  from  the  formula. 

8.  The  sides  of  a  triangle  are  6,  7,  9  ft.,  respectively.  O  is  a  point 
within  the  triangle,  which  is  equidistant  from  the  sides,  find  its  distance 
from  any  side. 

9.  Given  the  sides  of  a  triangle  to  be  11,  14,  15  ft.,  respectively, 
and  a  point  O  so  situated  that  its  distances  from  the  sides  taken  in 
order  are  as  1  to  2  to  3,  find  those  distances. 
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10.  A  triangle  whose  sides  are  6,  7,  8  in.,  respectively,  has  equi- 
lateral triangles  described  outwards  on  the  sides ;  find  the  area  of  the 
figure  so  formed. 

11.  The  sides  containing  the  right  angle  of  a  triangle  are  14  ft. 
and  17  ft.  Find  the  hypotenuse  and  the  length  of  the  perpendicular 
on  it  from  the  right  angle. 

TRAPEZIUM 

Let  ABCD  be  a  trapezium,  having  AB  and  CD  parallel. 
Let  BE  be  the  perpendicular  drawn  from  B  to  DC.  Let  the 
lengths  of  AB,  DC  and  BE  be  a,  6,  and  h  units  respectively. 


Then  the  measure  of  the  area  of  the  triangle  BT>C  =  ^bh, 
and  the  measure  of  the  area  of  the  triangle  ABD  =  |a/t. 
.*.  the  measure  of  the  area  of  the  trapezium 

=  ih(a^b)=h   f^+^1 


2 
EXERCISE 


Q 


1/  Find  the  area  of  the  trapezium  whose  parallel  sides  are  10  ft. 
and  12  ft.  respectively,  and  height  7  ft. 

(^.  Given  the  parallel  sides  of  a  trapezium  to  be  7  ft.  4  in.  and 
9  ft.  7  in.,  respectively,  and  its  height  6  ft.  11  in.,  find  its  area. 

3,  Given  the  area  of  a  trapezium  to  be  60  sq.  yd.,  and  its  parallel 
sides  42  yd.  2  ft.  and  20  yd.,  respectively,  find  its  height. 
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^J^iven  that  the  area  of  a  trapezium  is  40  sq.  in.,  its  height  8 
in.  ana  one  of  the  parallel  sides  6  in.,  find  the  other  parallel  side. 

5.  A  board  whose  length  is  10  feet  is  6  in.  wide  at  one  end  and  9 
in.  wide  at  the  other.  Find  the  number  of  square  feet  in  one  side  of 
the  board. 

6.  Given  a  trapezium  whose  parallel  sides  are  10  ft.  and  16  ft., 
respectively,  and  whose  other  sides  are  each  5  ft.;  find  its  height  and 
area. 

7.  Given  a  trapezium  whose,  parallel  sides  are  11  in.  and  18  in., 
respectively,  and  whose  other  sides  are  5  in.  and  6  in.;  find  its  height 
and  area. 

8.  The  area  of  a  field  in  the  form  of  a  trapezium  is  3 J  ac.  and 
the  sum  of  the  lengths  of  the  parallel  sides  is  440  yd.  Find  the  per- 
pendicular distance  between  these  sides.  The  lengths  of  the  sides 
being  in  the  ratio  of  4  to  7,  find  these  lengths. 

9.  The  area  of  a  trapezium  is  47-142  ac.  One  of  the  parallel 
sides  is  6*12  chains  longer  than  the  other  and  the  perpendicular  dis- 
tance between  the  parallel  sides  is  11*64  chains.  Find  the  lengths  of 
the  two  parallel  sides. 

10.  The  lengths  of  the  parallel  sides  of  a  trapezium  are  10  ft.  and 
16  ft.  and  its  height  is  6  ft.  A  straight  line  midway  between  the 
parallel  sides  divides  the  trapezium  into  two  parts,  find  the  area  of 
each  part. 

SIMILAR  TRIANGLES 
A 


If  the  triangles  ABC  and  DEI''  are  such  that  LK  =  LD, 
Z-B  =  Z.E  and  Z-C  =  Z-F,  that  is,  if  they  are  equiangular, 
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it  is  proven  in  geometry  that  the  ratios  of  the  correspon- 
ding sides  are  equal,  or  that 

AB_BC_AC 

DE     EF     DF' 

Such  triangles  are  said  to  be  similar. 

IfAB  =  2DE, 
then  EC  =  2  EF,  and  AC  =  2  DF. 

If  AB=7,  BC  =  8,  AC  =  5  and  DE  =  3, 
then  since  DE  =  f  of  AB, 

.•.  EF=f  of  BC  =  f  of8  =  3f, 
andDF  =  ^of  AC  =  f  of  5  =  2f 


In  the  figure,  if  the  angles 
ABC  and  EDC  are  equal, 
then  the  triangles  are  equiangu- 
lar and  therefore  similar. 


Then 


If    BD  =  10, 
DE  =  12 

AB_BC 
DE     DC 

AB_25 
12      15 

AB  =  12X25^20. 
15 


DC  =  15    and 


EXERCISE 


1.  Draw  two  similar  triangles,  ABC,  DEF  having  the  angles  at 
A,  B  and  C,  respectively,  equal  to  the  angles  at  D,  E  and  F.  If  the 
measures  of  the  sides  are  AB  =  10,  DE  =  6,  EF  =  7,  FD  =  8.  Find  the 
measures  of  the  sides  BC  and  CA. 
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2.  A  straight  line  DE  is  drawn  parallel  to  the  base  BC  of  a  triangle 
ABC,  the  point  D  being  on  A  B  and  E  on  AC.  If  AB  =40  ft.,  BC  =32 
ft.,  CA=27  ft.,  and  DE=24  ft.,  find  the  lengths  of  AD,  AE  and  DB. 

3.  The  same  construction  being  made  as  in  Ex.  2,  if  AB  =35  ft., 
BC=24  ft.,  and  AD  =11  ft.  8  in.,  find  the  length  of  DE. 

4.  The  base  of  a  triangle  is  12  ft.  and  the  other  sides  are  9  ft. 
and  15  ft.  Find  the  area  of  a  similar  triangle  whose  base  is  18  ft. 
Show  that  the  area  of  the  larger  triangle  is  2j  times  the  area  of  the 
smaller. 

5.  A  stick  5  ft.  in  lengt^h  placed  upright  on  the  ground  casts  a 
shadow  8  ft.  in  length,  what  must  be  the  height  of  a  flag  pole,  which 
casts  a  shadow  36  ft.  in  length? 

6.  An  electric  light  is  attached  to  the  top  of  a  pole  and  12  feet 
from  the  ground.  How  far  from  the  pole  must  a  man  stand  who  is 
5  feet  6  inches  in  height,  so  as  to  cast  a  shadow  8  feet  long? 

7.  In  Ex.  6,  if  the  man  stands  12  feet  from  the  pole,  find  the 
length  of  his  shadow. 

8.  A  man  whose  eye  is  5  ft.  6  in.  above  the  ground  sights  over 
the  top  of  a  12-foot  pole  and  just  sees  the  top  of  a  tree.  If  he  is  7  ft. 
from  the  pole  and  63  feet  from  the  tree,  how  high  is  the  tree? 

9.  The  lengths  of  the  sides  of  a  triangle  are  7,  8  and  9  ft.,  respec- 
tively, and  the  perimeter  of  a  similar  triangle  is  42  ft.,  find  its  sides 
and  area. 

CIRCLE 

The  circumference  of  a  circle  bears  a  constant  ratio 
to  its  diameter;  this  ratio  is  3y  nearly,  but  closer  approxi- 
mations are  3-1416  and  fff,  and  is  always  denoted  by  the 
letter  n. 

Take  a  Canadian  cent,  the  diameter  of  which  is  one 
inch.  Place  it  flat,  and  measure  the  length  of  the  circum- 
ference by  passing  a  string  around  it.  Test  with  larger 
circles,  cut  out  of  cardboard,  and  show  that  the  circum- 
ference is  approximately  3^  times  the  diameter. 
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EXERCISE 

Given  7C  =  S^,  find  the  circumference: 

1.  If  the  diameter  is  4  ft.  in  length. 

2.  "  "  5i  yd.  in  length. 

3.  "  "  4  yd.  2  ft.  3  in.  in  length. 

4.  "  "  7-468  ft. 
Find  the  diameter: 

5.  If  the  circumference  is  9  ft.  in  length. 

6.  "  "  7  ft.  3  in.  in  length. 

7.  "  "  9*46  yd.  in  length. 

Find  the  circumference: 

8.  If  the  radius  is  12  ft.  in  length. 

9.  "  "  4^  yd.  in  length. 

10.  "  "         4  yd.  2  ft.  7  in.  in  length. 

11.  Take  any  circle  and  ascertain,  by  actual  measurement,  which 
is  the  greater,  22  times  the  diameter  or  7  times  the  circumference. 

12.  What  distance  is  covered  by  a  wheel  16  ft.  in  circumference 
in  40  revolutions? 

13.  A  wheel  whose  diameter  is  3^  feet,  makes  72  revolutions; 
what  distance  is  covered? 

14.  A  wheel  covers  924  feet  in  49  revolutions;  find  the  length  of 
its  radius. 

15.  In  Ex.  14,  what  distance  is  covered  in  4O3  revolutions? 

16.  The  perimeter  of  a  semicircular  field  is  180  rods;  find  the 
radius  of  the  field. 

17.  The  perimeter  of  the  quarter  of  a  circle  is  25  feet;  find  the 
circumference  of  the  whole  circle. 

18.  On  the  sides  of  a  triangle,  semicircles  are  described  outwards. 
If  the  sides  of  the  triangle  are  7,  8,  9  ft.  respectively,  find  the  perimeter 
of  the  space  inclosed. 
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19.  The  diameter  of  a  circle  is  4  feet.  Find  the  length  of  the  arc 
which  subtends  at  the  centre  an  angle  of  90°,  45°,  60°,  75°. 

20.  Find  the  length  of  the  radius  of  a  wheel  which  makes  1600 
revolutions  in  rolling  3j  miles. 

21.  The  wheels  of  a  motor  car  are  35  in.  in  diameter  and  make 
3  revolutions  per  second;  find  the  speed  of  the  car  in  miles  per  hour. 

22.  How  many  degrees  will  there  be  in  the  angle  which  an  arc 
whose  length  is  1  foot  subtends  at  the  centre  of  a  circle  of  2  ft.  radius? 

POLYGON  AND  CIRCLE 

Take  a  number  of  equal  isosceles  triangles. 

1.  Express  the  sum  of  the  areas  of  two  of  the  triangles 
in  terms  of  the  area  of  one  of  them. 

2.  Express  the  sum  of  two  bases  in  terms  of  one  base. 

3.  What  relation  is  there  between  the  measure  of  the 
sum  of  the  areas  in  example  1,  and  the  measure  of  the 
sum  of  the  bases  in  example  2? 

4.  Express  the  sum  of  the  areas  of  5  of  the  triangles 
in  terms  of  the  area  of  one  of  them. 

5.  Express  the  sum  of  5  bases  in  term-s  of  one  base. 

6.  Find  the  relation  which  exists  between  the  measures 
in  examples  4  and  5. 

7.  If  the  triangles  are  of  such  a  shape  that  when  placed 
in  a  plane,  with  a  common  vertex,  their  bases  will  form 
the  perimeter  of  a  complete  figure;  what  is  this  figure 
called? 

8.  If  there  are  20  triangles  in  this  polygon,  express  the 
area  of  the  polygon  in  terms  of  one  triangle. 

9.  Express  the  perimeter  of  the  polygon  in  terms  of 
one  base. 
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10.  Express  the  measure  of  the  area  of  one  of  these 
triangles  in  terms  of  the  measures  of  its  altitude  and 
base. 

11.  Express  the  measure  of  the  area  of  the  polygon  in 
terms  of  the  measures  of  the  altitude  and  the  base  of  one 
triangle. 

Note. — The  base  and  the  altitude  of  one  triangle  are  respectively 
equal  to  the  base  and  the  altitude  of  any  other. 

12.  Express  the  measure  of  the  area  of  the  polygon  in 
terms  of  the  measures  of  its  perimeter  and  the  altitude 
of  one  triangle. 

13.  What  is  to  be  noticed  regarding  the  number  of 
triangles  required  to  make  a  complete  polygon,  if  the 
bases  of  the  triangles  become  very  short,  while  the  sides 
remain  the  same  length? 

14.  What  other  figure  does  this  one  resemble? 

15.  If  we  round  off  the  corners  of  this  figure,  so  as  just 
to  destroy  the  angles,  how  much  of  the  figure  is  removed? 

16.  What  is  the  difference  between  the  areas  of  the  figures 
in  examples  14  and  15? 

17.  What  is  the  name  of  the  figure  in  example  15? 

18.  What  is  the  difference  in  length  between  the  side 
of  one  of  the  triangles  and  its  altitude  in  example  13? 

19.  In  example  15,  what  is  a  side  of  a  triangle  called? 

20.  In  example  15,  what  is  the  perimeter  called? 

21.  Find  the  measure  of  the  area  of  the  figure  in  ex- 
ample 15  in  terms  of  the  measures  of  its  radius  and  cir- 
cumference.. 
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22.  Find  the  area  of  a  circle  whose  radius  is  3J  feet  and 
circumference  22  feet. 

23.  Find  the  area  of  a  circle  whose  radius  is  4  feet. 

If  r  is  the  measure  of  the  radius  and  c  of  the  circumference 
the  measure  of  the  area  is  \  cr  =  lX27:rXr  =  7:r^. 

EXERCISE 

1.  Find  the  area  of  a  circle  whose  radius  is  5  yd.  2  ft. 

2.  "  "  "  "         6.42  ft. 

3.  "  "  "  diameter  is  2f  in. 

4.  "  "  "  circumference  is  11  ft. 

5.  "  "         .      "  "  9  ft.  4  in. 

6.  The  area  of  a  circle  is  616  sq.  in. ;  find  its  radius. 

7.  The  circumference  of  a  circle  is  110  in.;  find  its  area. 

8.  The  area  of  a  circle  is  25  sq.  ft. ;  find  its  circumference. 

9.  The  radii  of  two  concentric  circles  are  31  and  45  in.,  respec- 
tively; find  the  area  of  the  ring  between  the  circumferences. 

10.  Find  the  area  of  the  greatest  circle  inscribed  in  a  square, 
whose  edge  is  14  in. 

11.  The  diameter  of  a  circle  is  6  feet;  find  the  area  of  the  greatest 
square  which  can  be  inscribed  in  it. 

12.  The  whole  perimeter  of  a  semicircle  is  3  ft.;  find  its  area. 

13.  The  circumference  of  a  round  stick  of  timber  is  55  in. ;  find  the 
side  of  the  greatest  square  stick  of  timber  which  can  be  cut  from  it. 

14.  Find,  in  rods,  the  difference  between  the  circumference  of  a 
circular  field,  and  the  perimeter  of  a  square  field,  each  of  which  con- 
tains 22^  ac. 

15.  A  circular  path  is  110  yd.  on  its  inner  edge.  What  will  be 
its  length  2  yd.  out  from  that  edge  all  around? 

16.  On  the  three  sides  of  a  right  angled  triangle,  whose  sides 
containing  the  right  angle  are  8  ft.  and  10  ft.,  describe  semicircles. 
Find  their  areas,  and  show  that  the  area  of  the  larger  semicircle 
equals  the  areas  of  the  other  two. 
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17.  The  difference  between  the  diameter  and  the  circumference 
of  a  circle  is  3  ft.  9  in. ;  find  the  area  of  the  circle. 

18.  A  circular  hole  is  cut  in  a  circular  plate  of  metal  of  7  in.  radius, 
so  that  the  weight  of  the  plate  is  reduced  by  two-sevenths.  Find  the 
length  of  the  radius  of  the  hole. 

19.  The  perimeters  of  a  circle,  a  square  and  an  equilateral  triangle 
are  each  6  ft.     Find  the  areas  of  the  three  figures. 


SECTOR  OF  A  CIRCLE 

1.  In  a  circle  whose  circumference  is  144  in.,  what  part 
is  an  arc  of  12  in.  of  the  whole  circumference? 

2.  In  the  same  circle,  what  part  is  a  sector  of  a  circle, 
which  stands  on  this  arc,  of  the  whole  area? 

3.  If  the  circumference  of  a  circle  is  140  ft.,  find  the 
length  of  the  arc  on  which  a  sector,  which  is  one-fifth  of 
the  whole  area  stands. 

4.  In  a  circle  which  is  72  ft.  in  circumference,  find  the 
area  of  the  sector  which  stands  on  an  arc  9  ft.  in  length? 

5.  Find  the  area  of  a  sector  of  a  circle  which  stands  on 
an  arc  10  ft.  in  length,  if  the  radius  of  the  circle  is  7  ft. 

6.  Find  the  area  of  the  sector  of  a  circle  which  stands 
on  an  arc  equal  in  length  to  the  radius  of  the  circle ;  given 
the  radius  3  ft. 

As  in  the  circle,  the  measure  of  the  area  of  a  sector  of  a 
circle  is  one- half  the  product  of  the  measures  of  the  radius 
and  the  arc  of  the  sector. 

EXERCISE 

1.  Find  the  area  of  the  sector  of  a  circle  which  subtends  an  angle 
of  60°  at  the  centre  of  a  circle  of  7  in.  radius. 

2.  As  in  Ex.  1,  if  the  angle  is  77°  and  the  radius  10  in. 
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3.  The  length  of  the  perimeter  of  a  sector  of  a  circle  is  14  ft. 
Find  the  area  of  the  sector  if  the  angle  subtended  at  the  centre  is  60°. 

4.  Find  the  area  of  the  sector  of  a  circle  whose  radius  is  15  ft., 
the  arc  of  the  sector  being  24  ft.  in  length. 

5.  The  area  of  the  sector  of  a  circle  is  44  sq.  in.,  the  angle  at  the 
centre  is  50°.     Find  the  whole  perimeter  of  the  sector. 

6.  The  area  of  a  sector  of  a  circle  is  100  sq.  in.,  the  area  of  the 
circle  is  275  sq.  in.     Find  the  arc  of  the  sector. 

CYLINDER 

1.  Take  a  rectangular  sheet  of  paper,  bring  the  two 
ends  into  contact,  and  have  each  side  in  the  form  of  a 
circumference  of  a  circle. 

2.  If  the  space  inclosed  were  a  solid  mass,  what  would 
it  be  called? 

3.  What  does  an  end  of  the  paper  represent  on  this 
mass? 

4.  What  does  a  side  represent? 

5.  Find  the  area  of  the  surface  of  the  paper  required 
to  inclose  this  solid,  if  the  end  of  the  paper  is  8  inches  and 
the  side  14  inches  in  length. 

6.  Find  the  area  of  the  curved  surface  of  a  cylinder  the 
height  of  which  is  7  ft.,  and  the  circumference  of  the 
base  12  ft. 

The  measure  of  the  area  of  the  curved  surface  of  a  cylinder 
is  equal  to  the  product  of  the  measures  of  the  length  and  the 
circumference  of  the  base. 

EXERCISE 

1.  The  radius  of  the  circular  base  of  a  cylinder  is  3 J  ft.  and  the 
height  3  ft. ;   find  the  area  of  the  curved  surface. 

2.  The  curved  surface  of  a  cylinder  contains  24  sq.  ft.  and  the 
height  is  4  ft.;   find  the  circumference  of  the  base. 
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3.  In  the  preceding  example,  find  the  radius  of  the  base. 

4.  If  the  radius  of  the  base  of  a  cylinder  is  3  ft.  and  the  curved 
surface  contains  49  sq.  ft.;   find  the  height. 

5.  The  area  of  the  base  of  a  cylinder  is  154  sq.  in.  and  its  height 
4  ft.,  find  the  area  of  the  curved  surface. 

6.  Find  the  whole  surface  of  a  solid  cylinder,  whose  radius  is  11 
ft.,  and  height  6  ft. 

7.  The  area  of  the  whole  surface  of  a  solid  cylinder  is  2156  sq. 
in,  and  the  height  of  the  cylinder  is  equal  to  the  diameter  of  the  base. 
Find  the  height. 

8.  A  farmer's  roller  is  9  ft.  long  and  3  ft.  in  diameter.  How  far 
will  the  farmer  drive  to  roll  10  ac,  not  reckoning  the  turnings? 

9.  A  cylinder  is  21  in.  in  diameter  and  20  in.  long.  Find  the 
length  of  thread  which  passes  spirally  once  around  it,  one  end  being 
on  the  circumference  of  the  base,  and  the  other  on  that  of  the  top. 

CONE 

1.  Take  a  piece  of  paper  in  the  form  of  a  sector  of  a 
circle,  and  bring  the  bounding  radii  into  contact  so  that 
the  arc  will  form  the  circumference  of  a  circle. 

2.  If  the  space  inclosed  were  a  solid  mass,  what  would 
it  be  called? 

3.  What  does  a  bounding  radius  represent  on  this  mass? 

4.  What  does  the  arc  represent? 

5.  What  does  the  centre  of  the  sector  represent? 

6.  If  the  arc  is  7  ft.  and  the  radius  6  ft.  in  length,  find 
the  area  of  the  surface  of  the  paper  required  to  inclose 
this  solid. 

7.  Find  the  area  of  the  curved  surface  of  a  cone  whose 
slant  side  is  6  ft.  and  the  circumference  of  the  base  7  ft. 
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The  measure  of  the  area  of  the  curved  surface  of  a  cone  is 
one-half  the  product  of  the  measures  of  the  slant  height  and 
the  circumference  of  the  base. 

EXERCISE 

1.  Given  the  slant  side  of  a  cone  9  ft.  and  the  circumference  of 
the  base  12  ft.,  find  the  area  of  the  curved  surface. 

2.  Given  the  slant  side  of  a  cone  11  in.  and  the  radius  of  the  cir- 
cular base  7  in.,  find  the  area  of  the  curved  surface. 

3.  Given  the  area  of  the  curved  surface  of  a  cone  49  sq.  in.  and 
the  slant  side  7  in.,  find  the  circumference  of  the  base. 

4.  In  the  preceding  example,  find  the  radius  of  the  base. 

5.  Given  the  area  of  the  curved  surface  77  sq.  in.,  and  the  radius 
of  the  base  2  in.,  find  the  slant  side. 

6.  Given  the  slant  side  of  a  cone  5  ft.,  and  the  radius  of  the  base 
3  ft.,  find  the  perpendicular  height. 

7.  Given  the  slant  side  7  ft.,  and  the  radius  of  the  base  4  ft.,  find 
the  perpendicular  height. 

8.  Given  the  slant  side  9  in.,  and  the  circumference  of  the  base 
14  in.,  find  the  perpendicular  height. 

9.  Given  the  perpendicular  height  4  ft.,  and  the  radius  of  the 
base  3  ft.,  find  the  slant  side. 

10.  Given  the  perpendicular  height  11  in.,  and  the  circumference  of 
the  base  21  in.,  find  the  slant  side. 

11.  Given  the  perpendicular  height  12  in.,  and  the  radius  of  the 
base  5  in.,  find  the  area  of  curved  surface. 

12.  Given  the  perpendicular  height  13  in.,  and  the  radius  of  the 
base  6  in.,  find  the  area  of  the  the  curved  surface. 

13.  Given  the  perpendicular  height  8  ft.,  and  the  circumference 
of  the  base  28  ft.,  find  the  area  of  the  curved  surface. 

14.  Given  the  perpendicular  height  12  in.,  and  the  circumference 
of  the  base  19  in.,  find  the  area  of  the  curved  surface. 

15.  How  many  sq.  yd.  of  canvas  will  be  required  to  make  a  conical 
tent  10  ft.  wide  and  9  ft.  high? 
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SPHERE 

Take  any  hemisphere  or  half-sphere  and  make  a  cy- 
linder whose  diameter  and  height  are  respectively  equal  to 
those  of  the  hemisphere.  If  the  hemisphere  and  the 
cylinder  be  wound  with  cord,  it  will  be  found  that  the 
quantities  required  to  cover  the  curved  surfaces  of  the 
two  solids  are  equal. 

Let  r  be  the  measure  of  the  radius  of  the  hemisphere. 

Then  the  measure  of  the  area  of  the  curved  surface 
of  a  cylinder  whose  diameter  is  2r  and  height  r  is 
2;rrXr  =  27rrl 

Then  the  measure  of  the  surface  of  a  hemisphere 
whose  radius  is  r  is  2'Kr'^. 

.'.  the  measure  of  the  surface  of  a  sphere  whose  radius  is 

r  is  47rr2. 


Let  AB  and  CD  represent 
two  straight  lines,  and  P  the 
middle  point  of  AB. 

Draw  AM,  PS,  BN  perpen- 
dicular to  CD. 

Draw  PQ  perpendicular  to 
AB  and  AR  perpendicular  to 
BN. 

Revolve  AB  around  CD  as 
an  axis. 


The  measure  of  the  area  of  the  belt  which  AB  describes 
is  clearly  equal  to  the  product  of  the  measures  of  AB 
and  the  circumference  of  the  circle  which  P  describes. 
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.*.  the  measure  of  the  area  of  the  belt  is  27rXABXPS, 
where  AB  and  PS  stand  for  the  measures  of  the  lengths 
of  these  lines. 

The  triangles  ARE  and  PSQ  are  similar. 

AR~AB 

.-.  PS.AB  =  PQ.AR,  and  AR  =  MN. 

.'.  the  measure  of  the  area  of  the  belt  is  27r.PQ.MN. 
(MN  is  called  the  projection  of  AB  on  CD.) 

1.  Take  half  of  the  perimeter  of  a  regular  polygon  of 
an  even  number  of  sides,  and  draw  the  diagonal  joining 
its  extremities. 

2.  Where  do  the  perpendiculars  from  the  middle  points 
of  the  sides  cut  this  diagonal? 

3.  Compare  the  lengths  of  these  perpendiculars. 

4.  Revolve  the  half  polygon  in  example  1  around. the 
diagonal. 

5.  What  factors  in  the  measures  of  the  belts  in  ex- 
ample 4  are  equal? 

6.  What  factors  are  unequal? 

7.  What  is  the  sum  of  the  unequal  factors? 

8.  What  is  the  measure  of  the  sum  of  the  areas  of  the 
belts  in  example  4,  in  terms  of  the  measures  of  the  per- 
pendicular from  the  middle  point  of  one  of  the  sides  and 
the  diagonal  of  the  polygon? 

9.  If  the  sides  of  the  polygon  in  example  1  become 
very  short,  and  increase  in  number,  while  the  diagonal 
remains  constant;  what  does  the  solid  formed  by  its  revo- 
lution resemble? 
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10.  If  the  edges  are  smoothed  off,  what  is  the  soUd 
called? 

11.  What  does  the  perpendicular  from  the  middle 
point  of  any  one  of  the  sides  in  example  1  become  in 
example  10? 

12.  What  is  the  measure  of  the  area  of  the  surface 
of  a  sphere  in  terms  of  the  measures  of  its  radius  and 
diameter? 

13.  What  is  the  measure  of  the  area  of  a  sphere  in 
terms  of  the  measure  of  its  radius? 

EXERCISE 

1.  Find  the  area  of  the  surface  of  a  sphere  whose  diameter  is  7  ft. 

2.  Find  the  areas  of  the  surfaces  of  the  spheres,  the  radii  of 
wrhich  are  respectively  7  ft.  4  in.;   9-265  in.;   4  yd.  2-56  ft. 

3.  Find  the  radii  of  the  spheres,  the  surfaces  of  which  are  respec- 
tively 121  sq.  ft. ;   5i  sq.  ft. ;   4  sq.  yd.  3  sq.  ft. 

4.  Find  the  area  of  the  surface  of  a  sphere  16  in.  in  circumference. 

5.  Find  the  whole  surface  of  a  hemispherical  bowl  whose  inner 
diameter  is  8  in.,  and  outer  10  in. 

6.  A  cylinder  8  ft.  long  and  6  ft.  in  diameter  is  closed  at  each 
end  by  hemispheres.     Find  the  area  of  the  whole  external  surface. 


RECTANGULAR  SOLID 

1.  Place  5  units  (cubic  feet)  in  the  form  of  a  rectangular 
solid. 

2.  What  is  the  length  of  this  soHd?     What  is  the  width? 

3.  Place  an  equal  rectangular  solid  alongside  of  this 
one,  so  as  to  form  with  it  a  single  rectangular  solid. 
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4.  What  is  the  volume  of  the  new  solid,  which  is  formed, 
in  terms  of  the  first  one? 

5.  What  is  its  volume  in  cubic  feet? 

6.  Take  4  equal  rectangular  solids  like  the  one  in 
example  1,  and  place  them  on  a  plane  so  as  to  form  a 
single  rectangular  solid. 

7.  What  is  the  volume  of  this  solid  in  terms  of  one  of 
them? 

8.  What  is  the  volume  in  cubic  feet? 

9.  Place  squarely  on  top  of  this  solid  another  equal  to 
it  in  all  respects. 

10.  What  is  the  new  solid  called? 

11.  What  is  its  length,  width,  height? 

12.  What  is  its   volume  in   terms   of   the   solid  in   ex- 
ample 6? 

13.  What  is  its   volume  in   terms   of   the   sohd  in  ex- 
ample 1? 

14.  What  is  its  volume  in  cubic  feet? 

15.  Place  8  equal  cubes,  edge  |  ft.,  in  the  form  of  a 
single  cube. 

16.  What  is  the  name  of  the  cube  so  formed? 

17.  Find  the  volume  of  a  cube  whose  edges  are  3  ft. 
each. 

18.  What  is  the  name  of  such  a  cube? 

19.  How  many  cubic  feet  in  a  cubic  yard? 

The  measure  of  the  volume  of  a  rectangular  solid  is  equal 
to  the  product  of  the  mieasures  of  its  three  dimensions. 
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EXERCISE 

1.  Find  the  volumes  of  the  rectangular  solids  of  the  following 
dimensions:  3,  4,  5  ft.  respectively;  2|,  Sj,  8  yd.  respectively;  2j  yd., 
4  ft.,  13  in.  respectively;  3-46,  5-9,  8  ft.  respectively. 

2.  If  the  volume  of  a  rectangular  solid  is  1728  cubic  inches,  and 
the  height  is  12  inches,  find  the  area  of  the  base. 

3.  If  the  base  in  example  2  be  a  square,  find  a  side  of  it. 

4.  If  the  volume  is  864  cu.  ft.,  and  the  area  of  the  base  is  108  sq. 
ft.,  find  the  height. 

5.  Given  the  volume  725  cu.  yd.,  the  height  7^  yd.,  the  length  of 
the  base  20j  yd.,  find  the  width  of  the  base. 

6.  Given  the  volume  847  cu.  yd.,  the  height  25^  ft.,  one  side  of 
the  base  56  inches,  find  the  other  side. 

7.  Find  the  number  of  cubic  feet  of  earth  removed  in  excavating 
a  cellar,  40  ft.  long,  24  ft.  wide  and  7  ft.  6  in.  deep. 

8.  Find  the  number  of  cubic  feet  of  lumber  in  a  closed  box  whose 
external  dimensions  are  7,  8,  9  ft.  respectively,  the  lumber  used  being 
inch  lumber. 


PRISM 

1.  What  is  the  volume  of  a  solid  1  foot  in  height, 
whose  base  is  a  polygon  containing  9  square  feet? 

2.  Place  another  solid  equal  in  all  respects  to  the  for- 
mer exactly  on  top  of  it,  so  that  the  base  of  the  second 
solid  will  coincide  throughout  with  the  top  of  the  former. 

3.  What  is  the  name  of  the  new  solid  formed? 

4.  What  is  its  volume  in  terms  of  the  volume  of  the 
first? 


5.  What  is  its  height? 
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6.  What  is  the  volume  in  cubic  feet? 

7.  Place  8  solids,  each  identically  equal  to  the  first,  on 
top  of  one  another  in  a  manner  similar  to  that  in  ex- 
ample 2. 

8.  What  is  the  new  solid  called? 

9.  What  is  its  volume  in  terms  of  the  volume  of  one  of 
them? 

10.  What  is  its  height? 

11.  What  is  the  volume  in  cubic  feet? 

The  measure  of  the  volume  of  a  prism  is  equal  to  the  pro- 
duct of  the  measures  of  the  length  and  the  area  of  the  base. 

EXERCISE 

1.  Find  the  volume  of  a  prism  10  feet  in  height  whose  base 
contains  14  square  feet. 

2.  Find  the  volume  of  a  prism  3  inches  in  height,  whose  base  is 
a  square,  with  an  edge  2  inches  in  length. 

3.  The  sides  of  the  rectangular  base  of  a  prism  are  4  and  5  feet 
respectively,  and  the  height  is  7  feet;    find  its  volume. 

4.  The  sides  of  the  base  of  a  triangular  prism  are  3,  4  and  5  feet 
respectively,  and  the  height  is  6  feet;  find  its  volume. 

5.  The  sides  of  the  base  of  a  triangular  prism  are  7,  8  and  9  feet 
respectively,  and  the  height  is  11  feet;    find  its  volume. 

6.  The  base  of  a  prism  7  ft.  high  is  a  trapezium  the  parallel  sides 
of  which  are  4  ft.  and  6  ft.  respectively,  and  the  distance  between 
them  is  9  ft.,  find  its  volume. 

7.  The  volume  of  a  prism  on  a  square  base  is  164  cu.  in.  If  the 
height  of  the  prism  be  8  in.,  find  the  side  of  the  base. 

8.  How  many  gallons  of  water  will  fill  a  trough  6  ft.  long,  3  ft. 
deep,  18  in.  wide  at  the  top  and  10  in.  wide  at  the  bottom? 
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CYLINDER 

1.  If  the  base  of  a  prism  is  a  polygon  of  a  great  num- 
ber of  sides,  but  each  side  very  short,  what  other  solid 
does  this  prism  resemble? 

2.  If  the  sharp  corners,  along  the  length  of  the  prism 
are  smoothed  off  a  very  little,  what  is  the  name  of  the 
new  solid  formed? 

3.  How  much  of  the  prism  has  been  removed  by 
smoothing  off  the  corners  ? 

4.  What  is  the  difference  between  the  volumes  of  the 
solids  in  examples  1  and  2? 

5.  What  is  the  measure  of  the  volume  of  a  cylinder  in 
terms  of  the  measures  of  the  area  of  the  base  and  the 
height? 

EXERCISE 

1.  Find  the  volume  of  a  cylinder  9  feet  in  height,  and  standing 
on  a  base  whose  area  contains  12  square  feet. 

2.  The  radius  of  the  base  of  a  cylinder  is  4  inches  in  length  and 
the  height  7  inches;   find  the  volume. 

3.  The  circumference  of  the  base  of  a  cylinder  is  14  feet  and  the 
height  8  feet;   find  the  volume. 

4.  Given  the  volume  144  cubic  feet  and  the  height  9  feet,  find  the 
area  of  the  base. 

5.  In  the  preceding  example,  find  the  radius  of  the  base. 

6.  Given  the  volume  108  cubic  inches  and  the  area  of  the  base 
16  square  inches,  find  the  height. 

7.  Given  the  volume  98  cubic  inches  and  the  radius  of  the  base 
4  inches,  find  the  height. 
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8.  Given  the  volume  396  cubic  feet  and  the  circumference  of  the 
base  35  feet,  find  the  height. 

9.  The  curved  surface  of  a  cylinder  is  14  sq.  ft.  and  its  height  is 
4  ft.;  find  its  volume. 

10.  Find  the  volume  of  a  hollow  cylinder,  the  radius  of  the  inner 
surface  being  2  ft.  6  in.,  of  the  outer  surface  3  ft.  4  in.,  and  the  height 
being  7  ft. 

11.  The  curved  surface  of  a  cylinder  is  6  sq.  ft.,  and  its  volume  6 
cu.  ft. ;  find  the  length  of  the  radius  of  the  base  and  the  height. 


The  folloviring  experimental  methods  may  be  UvSed  for 
finding  the  volumes  of  the  cone,  pyramid  and  sphere: 

Cone. — Construct  with  paper  a  cone  and  a  cylinder 
having  equal  bases  and  heights.  Fill  the  cone  with  sand 
and  empty  the  contents  into  the  cyHnder  and  thus  show 
that  the  volume  of  the  cylinder  is  three  times  the  volume 
of  the  cone. 

The  measure  of  the  volume  of  a  cylinder  has  been 
shown  to  be  the  product  of  the  measures  of  the  base  and 
height. 

.  .  the  measure  of  the  volume  of  a  cone  is  one- third  of  the 
product  of  the  measures  of  the  base  and  height. 

Pyramid. — Perform  the  same  operation  with  a  prism 
and  pyramid,  having  equal  bases  and  heights  and  show 
that  the  same  result  will  follow. 

Sphere. — Take  any  hemisphere  and  fold  a  heavy  sheet 
of  paper  around  it,  and  thus  make  a  cylinder  whose  in- 
ternal diameter  is  equal  to  the  diameter  of  the  hemisphere. 
Make  the  height  of  the  cylinder  equal  to  the  height  of  the 
hemisphere.  Fill  with  sand  the  remainder  of  the  cylinder. 
If  the  hemisphere  is  now  removed,  it  will  be  found  that 
the  sand  will  fill  one-third  of  the  cylinder. 


122  ARITHMETIC 

Therefore  the  volume  of  a  hemisphere  is  f  of  the 
volume  of  a  cylinder  with  equal  base  and  height. 

Therefore  the  volume  of  a  sphere  is  f  of  the  volume  of  a 
cylinder  of  which  the  height  and  the  diameter  of  the 
base  are  each  equal  to  the  diameter  of  the  sphere. 

If  the  measure  of  the  radius  of  the  sphere  is  r,  then 
the  measure  of  the  volume  of  a  cylinder  whose  height  is 
2r  and  the  radius  of  whose  base  is  r  is  7rr-X2r  =  2;rr^. 

.  .  the  measure  of  the  volume  of  a  sphere  whose  radius 
is  r  is 


PYRAMID 

If  the  bases  of  two  triangular  pyramids  are  equal  in 
area,  and  the  pyramids  have  equal  altitudes,  it  is  proven 
in  geometry  that  they  have  equal  volumes. 

1.  Divide  a  triangular  prism  into  3  triangular  pyra- 
mids. 

2.  Compare  their  volumes. 

3.  What  is  the  volume  of  the  whole  prism  in  terms  of 
the  volume  of  one  of  these  pyramids? 

4.  What  is  the  volume  of  one  of  the  pyramids  in  terms 
of  the  volume  of  the  whole  prism? 

5.  What  is  the  measure  of  the  volume  of  the  prism  in 
terms  of  the  measures  of  its  base  and  altitude? 

6.  What  is  the  measure  of  the  volume  of  one  of  the 
pyramids  in  terms  of  the  measures  of  the  base  and  alti- 
tude of  the  prism? 
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7.  What  is  the  altitude  of  the  first  pyramid  which  was 
taken  from  the  prism? 

8.  What  is  its  base  in  terms  of  the  base  of  the  prism? 

9.  What  is  the  measure  of  the  volume  of  this  pyramid 
in  terms  of  the  measures  of  its  base  and  altitude? 

10.  What  is  the  measure  of  the  volume  of  any  trian- 
gular pyramid  in  terms  of  the  measures  of  its  base  and 
altitude  ? 

11.  If  we  have  a  number  of  equal'  triangular  pyramids 
of  such  a  shape  that  when  resting  on  their  bases  they  have 
a  common  apex,  and  one  edge  common  to  all  of  them, 
what  complete  solid  do  they  form? 

12.  What  is  the  volume  of  this  whole  pyramid  in  terms 
of  the  volume  of  one  of  the  triangular  pyramids,  if  it  takes 
6  triangular  pyramids  to  form  it? 

13.  What  is  the  area  of  the  base  of  the  whole  pyramid 
in  terms  of  the  base  of  one  of  the  triangular  pyramids? 

14.  What  is  its  altitude? 

15.  What  is  the  measure  of  the  volume  of  the  whole 
solid  in  terms  of  the  measures  of  its  base  and  altitude? 

The  measure  of  the  volume  of  a  pyramid  is  one- third  the 
product  of  the  measures  of  the  area  of  the  base  and  the  altitude. 

EXERCISE 

1.  If  the  base  of  a  pyramid   contains    20   square   feet,  and   its 
altitude  is  9  feet,  what  is  the  volume? 

2.  Find  the  volume  of  a  pyramid  6  feet  in  height  which  stands 
on  a  square  base,  whose  edge  is  4  feet. 

3.  The  volume,  of  a  pyramid  is  72  cubic  inches,  and  its  height 
is  12  inches;   what  is  the  area  of  the  base? 

4.  The  volume  of  a  pyramid  which  stands  on  a  square  base  is 
96  cubic  inches,  and  its  height  is  14  inches;   find  a  side  of  the  base. 
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5.  A  pyramid  which  stands  on  a  rectangular  base  5  feet  in  length 
and  4  feet  in  width,  is  7  feet  high;   find  its  volume. 

6.  The  sides  of  the  triangular  base  are  7,  9  and  10  feet  respec- 
tively, and  the  height  of  the  pyramid   is    4^  yards;    find  the  volume. 

7.  A  pyramid  which  stands  on  a  rectangular  base  has  a  volume 
of  126  cu.  ft.  If  its  height  is  9  ft.,  and  one  side  of  the  base  is  7  ft., 
find  the  other  side  of  the  base. 

8.  The  base  of  a  pyramid  is  a  triangle  whose  sides  are  7,  9,  10 
in.  respectively,  and  its  volume  is  50  cu.  in. ;  find  its  height. 

9.  Find  the  volume  of  a  pyramid  on  a  square  base,  given  the 
side  of  the  base  6  ft.,  and  the  area  of  one  of  the  triangular  sides  15 
sq.  ft. 

10.  Find  the  volume  of  a  pyramid  7  ft.  high,  whose  base  is  a 
trapezium,  having  the  parallel  sides  4  ft.  and  6  ft.  respectively,  and 
the  distance  between  them  9  ft. 

11.  A  solid  is  made  by  erecting  pyramids  on  the  sides  of  a  cube, 
whose  edge  is  3  in.  If  the  height  of  each  pyramid  is  2  in.,  find  the 
volume  of  the  solid  formed;    also  find  the  superficial  area  of  the  solid. 

CONE 

1.  Take  a  pyramid  whose  base  is  a  polygon  of  a  very 
great  number  of  sides,  and  each  side  very  short. 

2.  What  does  the  perimeter  of  the  base  resemble? 

3.  Smooth  off  the  slant  edges  of  this  pyramid. 

4.  What  is  it  now  called? 

5.  What  is  the  difference  between  the  volumes  in  ex- 
amples  1  and  4? 

The  measure  of  the  volume  of  a  cone- is  one- third  of  the 
product  of  the  measures  of  the  area  of  the  base  and  the  altitude. 

EXERCISE 

1.  Find  the  volume  of  a  cone,  given  its  altitude  9  ft.  and  the  area 
of  the  base  27  sq.  ft. 
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2.  Find  the  volume  of  a  right  circular  cone  8  ft.  high,  the  radius 
of  whose  base  is  7  ft. 

3.  Given  the  volume  of  a  right  circular  cone  77  cu.  in.  and  the 
height  6  in.,  what  is  the  area  of  the  base? 

4.  In  the  preceding  example,  what  is  the  radius  of  the  base? 

5.  In  a  right  circular  cone  the  volume  is  47  cu.  yd.,  and  height 
4  yd.;    find  the  radius  of  the  base. 

6.  Find  the  volume  of  a  cone  whose  slant  height  is  13  feet,  and 
perpendicular  height  12  feet. 

7.  Find  the  volume  of  a  cone,  the  area  of  its  base  being  44  sq. 
in.  and  its  slant  height  1  foot. 

8.  The  volume  of  a  cone  is  66  cu.  in.  and  its  height  is  7  in. ;  find 
the  area  of  its  curved  surface. 

9.  The  curved  surface  of  a  cone  is  352  sq.  in.,  and  its  slant  height 
is  16  in. ;  find  its  volume. 

10.  A  cone  standing  on  a  base  whose  radius  is  9  ft.,  is  15  ft.  high. 
A  section  is  made  parallel  to  the  base  and  10  ft.  from  the  top.  Find 
the  volume  of  the  cone  cut  off. 


FRUSTUM  OF  A  CONE  OR  PYRAMID 


Let  OAB  be  the 
section  of  a  right  cir- 
cular cone,  made  by  a 
plane  through  the  vertex 
and  perpendicular  to 
the  base. 

Suppose   a    cone,    of 
which    OCD    is    a    per- 
pendicular    section,     to 
B    be  cut  from  it. 

3  r 

The  part  of  the  cone  which  remains,  of  which  ABDC 
is  a  section,  is  called  a  frustum. 
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Suppose  AB  =  10,  CD  =  6,  and  EF  =  4  units  respec- 
tively, it  is  required  to  find  the  volume  of  the  frustum. 

Let  OE  =  x  units. 
Then  from  the  similar  triangles  OCE  and  OAF, 
OE_CE 
OF~AF 

_%_ 3 

*  ■  %H-4~5 
.-.  ^  =  6 

The  measure  of  the  volume  of  the  whole  cone  is 

• 
and  the  measure  of  the  volume  of  the  small  cone  is 

i7r.32X6  =  187r, 

.'.  the  measure  of  the  volume  of  the  frustum  is 

2507r     ,^         196 
^._18,   =__,. 

If  the  radius  of  the  base  of  the  frustum  is  R,  the  radius 
of  the  top  r  and  the  height  h  units  respectively,  then  the 
height,  X,  of  the  small  cone  may  be  found  from  the  equa- 
tion 

X        r 

hr 
R-r 

/tR 

.-.  x-\-h 


R-r 

/^R 


The  measure  of  the  volume  of  the  whole  cone  =  i;rR^. 
and  the  measure  of  the  volume  of  the  small  cone  =  \nr'^. 


R-r 

hr 
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.".  the  measure  of  the  volume  of  the  frustum  is 

R  —  r 

If  A  and  a  are  the  measures  of  the  areas  of  the  base 
and  top  of  the  frustum, 

then  A  =  ttR^,  and  a  =  nr^, 

.-.  the  volume  of  the  frustum  =-(A-i- x/Aa+a). 

o 

This  formula  may  be  used  to  find  the  volume  of  the 
frustum  of  a  pyramid  whose  height  is  given,  when  the 
areas  of  the  base  and  top  are  given  or  can  be  found. 

The  surface  of  the  frustum  of  the  cone  may  be  obtained 
by  finding  the  difference  between  the  surfaces  of  the  two 
cones. 

It  is  more  easily  found,  however,  by  supposing  the 
surface  of  the  frustum  to  be  divided  into  a  large  number 
of  small  trapeziums. 

The  height  of  each  trapezium  is  BD  (fe). 

The  sum  of  all  their  bases  is  the  circumference  of  a 
circle  of  which  R  is  the  radius,  and  is  27rR.  , 

The  sum  of  all  the  opposite  sides  is  the  circumference 
of  a  circle  of  which  r  is  the  radius,  and  is  2;rr. 

.'.  the  measure  of  the  surface  of  the  frustum 

=  h  k  {2nR-{-2nr) 
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EXERCISE 


1.  Find  the  volume  of  the  frustum  of  a  pyramid  whose  height  is 
7  ft.,  and  ends  are  squares,  the  edges  of  which  are  4  ft.  and  9  ft.  respec- 
tively. 

2.  Find  the  volume  of  the  frustum  of  a  cone,  given  the  height  6 
ft.  and  the  radii  of  the  ends  3  ft.  and  5  ft.  respectively.       /      / 

3.  The  slant  height  of  the  frustum  of  a  cone  is  10  in.  and  the 
radii  of  the  ends  14  in.  and  8  in.  respectively;  find  its  volume. 

4.  Find  the  curved  surface  of  the  frustum  of  a  cone,  the  radii  of 
whose  ends  are  11  ft.  and  7  ft.  respectively,  and  whose  height  is  3  ft. 

5.  A  cone  is  16  in.  in  height;  if  a  cone  8  in.  in  height  be  cut  from 
the  top  of  it,  what  fraction  of  the  original  cone  will  remain? 

6.  The  frustum  of  a  pyramid  has  its  top  and  bottom  squares, 
whose  edges  are  4  in.  and  16  in.  respectively.  If  the  distance  between 
the  top  and  bottom  edges  is  10  in.,  find  its  volume. 

7.  A  cylinder  and  a  cone  are  equal  in  height  and  volume;  com- 
pare the  radii  of  their  bases. 

8.  The  curved  surface  of  a  frustum  of  a  cone  is  1430  sq.  in., 
its  slant  height  is  13  in.  and  the  radius  of  one  end  is  21  in.;  find  its 
volume,  to  the  nearest  cu.  in. 

SPHERE 

Take  a  number  of  equal  pyramids. 

1.  Place  tv^o  of  them  side  by  side  with  their  apexes  at 
the  same  point. 

2.  What  is  the  volume  of  this  nevv^  solid  in  terms  of 
the  volume  of  one  pyramid? 

3.  What  is  the  area  of  the  two  bases  in  terms  of  the 
area  of  one  base? 
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4.  If  a  number  of  them  be  placed  so  as  to  form  a  com- 
plete solid  figure,  with  the  common  apex  in  the  centre  of 
the  solid,  what  is  the  name  of  this  solid? 

5.  If  it  takes  20  pyramids  to  form  this  polyhedron, 
what  is  its  volume  in  terms  of  the  volume  of  one  pyramid? 

6.  What  is  the  area  of  its  surface  in  terms  of  the  area 
of  the  base  of    one  pyramid? 

7.  What  relation  exists  between  the  measures  in  ex- 
amples 5  and  6  ? 

8.  What  is  the  measure  of  the  volume  of  this  solid 
in  terms  of  the  measures  of  the  altitude  and  the  base  of 
one  pyramid? 

9.  What  is  the  measure  of  the  volume  of  this  solid  in 
terms  of  the  measures  of  the  altitude  of  one  pyramid,  and 
the  surface  of  the  whole  solid? 

10.  If  the  bases  of  the  pyramids  become  very  small, 
what  is  to  be  noticed  regarding  the  number  required  to 
form  the  solid  in  example  4? 

11.  What  other  solid  does  it  now  resemble? 

12.  What  is  the  difference  between  the  altitude  and 
slant  edge  of  a  pyramid  like  those  in  example  10? 

13.  If  the  edges  of  the  surface  in  example  10  are  smoothed 
off,  what  is  the  solid  then  called? 

14.  What  is  the  difference  in  volume  between  the 
solids  in  examples  10  and  13? 

15.  What  are  the  altitudes  of  the  pyramids  in  example 
10  termed  in  example  13? 

16.  Find  the  measure  of  the  volume  in  example  13  in 
terms  of  the  measures  of  its  surface  and  radius. 

The  measure  of  the  volume  of  a  sphere  of  radius  r  is  f  7rr'. 
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EXERCISE 

1.  Find  the  volume  of  a  sphere,  having  given  the  radius  7  in. 
and  the  surface  616  sq.  in. 

2.  Find  the  volume  of  a  sphere  whose  radius  is  4  in. 

3.  Find  the  radius  of  a  sphere  whose  volume  is  38808  cubic  inches. 

4.  Find  the  volume  of  a  sphere  whose  surface  is  154  square  feet. 

5.  The  volume  of  a  sphere  is  1437^  cu.  in.,  find  the  area  of  its 
surface. 

6.  A  solid  is  in  the  form  of  a  cylinder  with  hemispherical  ends; 
the  extreme  length  is  14  in.  and  the  diameter  of  the  cylinder  is  6  in. 
Find  the  volume. 

7.  Find  the  volume  of  the  greatest  sphere  which  can  be  cut  out 
of  a  cube  whose  edge  is  4  in. 

8.  Find  the  volume  of  the  greatest  cube  which  can  be  cut  from 
a  sphere  whose  diameter  is  10\/3~in. 

9.  The  radius  of  the  base  of  a  cone  is  2  in.  and  the  volume  of 
the  cone  is  equal  to  that  of  a  spherical  shell  of  4  in.  external  and  2  in. 
internal  diameter.     Find  the  altitude  of  the  cone. 

10.  A  spherical  shell  weighs  13  lb.,  and  the  lengths  of  the  external 
and  internal  diameters  are  6  in.  and  4  in.  respectively.  Find  the 
weight  of  a  shell  of  the  same  substance,  but  of  8  in.  external  and  6  in. 
internal  diameter. 

FORMULy^  IN  MENSURATION 

For  convenience  of  reference  the  rules  for  obtaining 
the  measurement  of  surfaces,  and  the  volumes  of  solids, 
are  here  expressed  generally. 

1.  Where  a  is  the  measure  of  the  side  and  h  of  the  end 
of  a  rectangle,  the  measure  of  its  area  is  aXh. 

2.  Where  a,  b  and  c  are  the  measures  of  the  sides  of 
a  triangle,  the  measure  of  the  area  is 

V  ^  (s-a)  {s-b)  {s-c),  where  2s^a-\-b-^c, 
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3.  Where  h  is  the  measure  of  the  height  of  a  cylinder, 
and  c  is  the  measure  of  the  circumference  of  its  base,  the 
measure  of  the  area  of  the  curved  surface  is  cXh. 

4.  Where  a  is  the  measure  of  the  slant  side  of  a  cone, 
and  c  is  the  measure  of  the  circumference  of  the  base, 
the  measure  of  the  area  of  the  surface  of  the  cone  is  ^XaXc. 

5.  Where  a,  b,  and  c  are  the  measures  of  the  height, 
length,  and  width,  respectively,  of  a  rectangular  parallel- 
epiped, the  measure  of  its  volume  is  aXbXc. 

6.  Where  h  is  the  measure  of  the  height  of  a  cylinder 
or  prism,  and  A  is  the  measure  of  the  area  of  its  base,  the 
volume  is  measured  hy  hXA. 

7.  Where  h  is  the  measure  of  the  height  of  a  pyramid 
or  cone,  and  A  is  the  measure  of  the  area  of  the  base,  the 
volume  is  measured  hy  IXhXA. 

8.  Where  c  is  the  measure  of  the  circumference  of  a 
circle,  and  r  is  the  measure  of  the  radius,  c  =  27rr. 

9.  The  measure  of  the  area  of  a  circle  is  Ttr"^. 

10.  Where  a  is  the  measure  of  the  arc  of  a  sector  of  a 
circle,  the  measure  of  the  area  is  Jar. 

11.  The  measure  of  the  area  of  the  surface  of  a  sphere 
is  47rr2. 

12.  The  measure  of  the  volume  of  a  sphere  is  f^r/-^. 

13.  Where  R  and  r  are  the  measures  of  the  radii  of 
the  base  and  top  respectively  of  a  frustum  of  a  cone,  and 
h  is  the  measure  of  the  height,  the  measure  of  the  volume 
is  Ink  (R2+Rr+r2). 

14.  The  measure  of  the  area  of  a  trapezium  is  i  (a +6) 
Xh,  where  a  and  b  are  the  measures  of  the  parallel  sides 
and  h  is  the  measure  of  the  altitude. 
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EXERCISES  IN  MENSURATION 

1.  A  room  is  24  feet  by  20  feet;  in  the  central  part  is  a  carpet 
which  measures  21  feet  by  17  feet.  Find  the  cost  of  painting  the  rest 
of  the  floor  at  12  cents  a  square  yard. 

2.  A  foot  path  goes  up  the  side,  and  then  along  the  end  of  a 
rectangular  field,  216  yards  long  and  195  broad.  What  distance  will 
be  saved  by  cutting  right  across  in  the  direction  of  the  diagonal? 

3.  A  ladder,  40  ft.  long,  is  placed  so  as  to  reach  a  window  24 
feet  high  on  one  side  of  a  street,  and  from  the  same  spot  it  will  reach  a 
window  32  feet  high  on  the  other  side  of  the  street.  Find  the  breadth 
of  the  street. 

4.  Find  how  many  trees  there  are  in  a  wood  half  a  mile  long  and 
50  rods  wide,  supposing  on  an  average  four  trees  grow  on  each  square 
chain. 

^v^5.  Find  the  number  of  cedar  blocks  required  to  pave  a  street 
40  feet  wide  and  300  yards  long,  supposing  that  a  block  occupies  24 
sq.  inches. 

6.  What  is  the  area  of  the  surface  of  a  board  18  in.  wide  at  one 
end,  25  in.  at  the  other,  and  16  feet  long? 

7.  Find  the  expense  of  paving  a  road  of  the  uniform  breadth  of 
4  yards  around  the  inside  of  a  rectangular  piece  of  ground,  the  length 
of  which  is  85  yards  and  breadth  56  yards,  the  cost  of  paving  being 
25  cents  per  square  yard. 

8.  Find  in  feet,  to  three  decimal  places,  the  side  of  a  square 
containing  2f  acres. 

9.  Find  how  many  persons  can  stand  in  a  room  measuring  15 
feet  by  9  feet,  supposing  each  person  to  require  a  space  27  inches  by 
18  inches. 

10.  A  line  reaching  from  the  top  of  a  precipice  130  feet  high  on 
the  bank  of  a  river,  to  the  opposite  side,  is  380  feet  long.  How  wide 
is  the  river? 

11.  The  two  sides  of  an  isosceles  triangle  measure  65  feet  each, 
and  the  base  is  50  feet.     What  is  the  altitude? 
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12.  A  ladder,  30  feet  long,  stands  upright  against  a  wall.  Find 
how  far  the  bottom  of  the  ladder  must  be  pulled  out  to  lower  the  top 
6  feet. 

13.  Find  how  many  square  flower  beds,  4  feet  to  the  side,  can  be 
arranged  in  a  square  plot  whose  side  is  7  feet. 

14.  The  base  of  a  triangular  field  containing  1  acre,  is  90f  yards 
in  length.     What  is  the  altitude? 

15.  The  rent  of  a  square  field,  at  $12  an  acre,  is  $132-24.  Find 
the  cost  of  putting  a  fence  around  it  at  35  cents  a  yard. 

16.  A  piece  of  cloth,  five  times  as  long  as  it  is  broad,  costs  ^38. 
Find  its  dimensions  if  the  price  is  9s.  6d.  per  square  yard. 

17.  Find  the  cost  of  paving  with  asphalt  a  walk  6  feet  wide, 
around  the  outside  of  a  block  30  yards  wide  and  50  yards  long,  at 
$1-50  per  square  yard. 

18.  Find  the  width  of  a  rectangular  field  which  contains  12  acres, 
and  which  measures  24  chains  in  length. 

19.  The  sides  of  a  triangle  measure  14,  12  and  9  chains  respect- 
ively.    What  is  its  area  in  square  yards? 

20.  A  field  is  ten  thousand  times  as  large  as  the  plan  which  has 
been  made  of  it.  Find  what  length  in  the  plan  will  represent  a  length 
of  24  yards  in  the  field. 

21.  Find,  in  inches,  the  side  of  the  greatest  square  stick  of  timber 
which  can  be  cut  from  a  tree  whose  circumference  is  12  feet. 

22.  A  rectangular  court  measures  21  ft.  6  in.  by  13  ft.  4  in.  Find 
the  cost  of  paving  it  at  6  pence  a  square  foot. 

23.  A  room  is  24  feet  long,  18  feet  broad,  and  7  feet  high.  What 
length  of  string  will  reach  from  any  corner  of  the  floor  to  the  farthest 
corner  of  the  ceiling? 

24.  The  sides  of  a  triangle  are  21,  43  and  35  feet  respectively. 
Find  its  area. 

^  25.  The  sides  of  a  quadrilateral  field  are  20,  30,  25  and  32  chains 
respectively,  and  one  diagonal  is  40  chains.  Find  its  area  in  square 
yards,  obtaining  two  different  results. 
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26.  The  side  of  a  square  is  8  ft.  Find  the  area  of  a  circle  described 
about  it. 

27.  The  radius  of  a  circle  is  2  feet.  Find  the  whole  perimeter 
of  its  semicircle. 

28.  The  whole  perimeter  of  a  semicircle  is  80  inches.  Find  its 
radius. 

29.  A  road  runs  around  a  circular  shrubbery ;  the  outer  circumfer- 
ence is  560  feet,  and  the  inner  420  feet.     Find  the  breadth  of  the  road. 

30.  What  is  the  diameter  of  a  wheel  which  turns  round  1000  times 
in  travelling  a  mile? 

31.  Find  the  width  of  a  circular  path  containing  120  sq.  yards, 
which  surrounds  a  circular  pond  whose  circumference  is  220  yards. 

32.  Find  the  dimensions  of  a  rectangle  containing  240  sq.  ft.,  if 
its  length  is  to  its  width  as  3  to  2. 

33.  Which  requires  more  fence,  a  circular  field  15  rods  in  diameter, 
or  a  square  one  whose  side  is  14  rods? 

34.  Find  the  cost  of  paving  a  road  of  the  uniform  breadth  pf  4 
yards  around  the  inside  of  a  rectangular  piece  of  ground,  the  length  of 
which  is  85  yards  and  the  breadth  50  yards,  the  cost  of  paving  being 
20  cents  a  square  yard. 

35.  A  box  is  without  a  lid;  if  the  external  length  is  3  ft.,  width 
2  ft.,  depth  1  ft.  6  in.,  and  the  thickness  of  the  material  is  1  in.,  find 
the  number  of  cubic  inches  of  material. 

36.  The  area  of  a  chess  board,  having  8  squares  along  each  side, 
is  80  square  inches.     Find  the  length  of  a  side  of  one  of  its  squares. 

37.  A  rectangular  field  is  40  rods  in  length  and  30  yards  in  width. 
Find  in  feet  the  side  of  a  square  field  of  equal  area. 

38.  One  side  of  a  quadrilateral  field  measures  25  rods,  the  side 
opposite  and  parallel  to  it  measures  36  rods,  and  the  distance  between 
the  two  sides  is  12  rods.     Find  the  area. 

39.  The  sides  of  a  triangle  are  13,  14  and  15  feet,  respectively. 
Find  the  perpendicular  from  the   opposite  angle  to  the  15  foot  side. 

40.  What  is  the  superficial  area  of  the  outside  of  a  closed  box 
whose  dimensions  are  9,  10  and  7|  feet,  respectively? 
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41.  Find  the  side  of  a  square  which  is  equivalent  in  area  to  a  circle, 
whose  circumference  is  55  inches. 

42.  If  it  costs  $448  to  fence  a  square  field  at  S4-40  a  rod,  what 
would  it  cost  to  fence  the  same  amount  of  land  in  the  form  of  a  rectangle 
whose  sides  are  in  the  ratio  of  9  to  16? 

43.  A  square  and  a  rectangular  field  have  the  same  perimeter,  100 
yards.  The  length  of  the  rectangular  field  is  4  times  its  width.  Which 
contains  the  greater  area,  and  how  much? 

44.  Find  the  cost  of  the  material  for  fencing  a  square  field  con- 
taining 10  acres  with  a  wire  fence,  if  the  wire  costs  3  cents  a  yard,  and 
there  are  five  wires  in  th^  fence,  and  if  the  posts  cost  8  cents  apiece, 
and  are  placed  8  feet  apart. 

45.  A  cubic  foot  of  gold  is  extended  by  hammering  so  as  to  cover 
an  area  of  3  acres.  Find,  correct  to  7  places  of  decimals,  its  thickness 
as  a  decimal  of  an  inch, 

46.  The  difference  between  the  diameter  and  the  circumference  of 
a  circle  is  12  feet.     Find  its  area. 

47.  Find  the  diagonal  of  a  square  whose  area  is  14  square  inches. 

48.  A  garden  roller  is  3  feet  7^  inches  wide,  and  5  feet  lOf  inches 
in  circumference.  How  much  ground  does  it  pass  over  in  making 
three  complete  revolutions? 

49.  Find  the  number  of  cdrds  of  wood  in  a  cylindrical  stick  of 
timber,  the  length  being  40  feet  and  the  circumference  22  feet. 

50.  Each  edge  of  a  cube  is  diminished  by  f  of  itself.  By  what 
fraction  of  itself  is  the  volume  diminished? 

51.  How  many  rows  of  desks  can  be  arranged  lengthwise  in  a 
room  24  feet  wide,  if  each  desk  is  20  inches  wide,  and  the  spaces  along 
the  walls  and  between  the  rows  are  each  to  be,  at  least,  2  feet  wide? 

52.  One  extremity  of  a  string  is  fastened  to  the  comer  of  a  square, 
edge  3  inches,  and  the  string  is  then  wound  around  the  square;  if  the 
string  is  kept  stretched  in  unwinding  it,  find  the  area  of  the  space 
inclosed  by  the  string  after  it  is  unwound  and  the  line  marked  out  by 
its  extremity  in  one  complete  revolution. 
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53.  A  factory  has  150  windows,  90  of  which  severally  contain  16 
panes,  each  pane  being  8  inches  by  12  inches,  and  the  remaining  win- 
dows severally  contain  12  panes,  each  pane  being  7  inches  by  14  inches. 
Find  the  cost  of  glazing  the  whole  at  25  cents  per  square  foot. 

54.  How  many  planks,  2  inches  thick,  can  be  sawed  from  a  log 
10  feet  in  circumference,  allowing  j  of  an  inch  for  each  saw  cut,  and 
2  slabs,  each  at  least  5  inches  thick,  to  be  cast  aside? 

55.  Find  the  length  of  an  arc  which  subtends  an  angle  of  75°  at 
the  centre  of  a  circle  of  12  inch  radius. 

56.  Find  the  area  in  acres  of  a  quadrilateral,  whose  diagonal  is 
80  chains,  and  the  perpendiculars  from  the  opposite  angles  to  it  29 
chains  and  23  chains  respectively. 

57.  Find  the  area  of  the  sector  of  a  circle  whose  radius  is  60  yards, 
the  arc  of  the  sector  being  280  yards  in  length. 

58.  The  area  of  a  sector  of  a  circle  is  230  sq.  ft.;  the  angle  of  the 
sector  is  50°.     Find  the  whole  perimeter  of  the  sector. 

59.  If  a  pipe,  3  inches  in  circumference,  can  fill  a  cistern  in  2  hours, 
in  what  time  can  a  pipe,  4^  inches  in  circumference,  fill  it? 

60.  The  area  of  a  sector  is  115  sq.  in.;  the  area  of  the  circle  is  275 
sq.  in.     Find  the  arc  of  the  sector. 

61.  Find  how  many  cubic  feet  of  earth  must  be  excavated  to  make 
a  well  3  feet  in  diameter,  and  30  feet  deep. 

62.  The  minute  hand  of  a  clock  is  11  feet  long.  How  many  yards 
per  day  does  its  extremity  travel? 

63.  A  flat  roof  is  17  ft.  4  in.  long,  and  13  ft.  4  in.  wide.  Find  the 
cost  of  covering  it  with  sheet  lead  xV  of  an  inch  thick,  supposing  that 
a  cubic  inch  of  lead  weighs  6-5  ounces,  and  that  1  pound  of  it  costs 
7  cents. 

64.  A  gas-jet  is  11  feet  above  the  pavement.  How  far  must  a 
man,  who  is  5  feet  10  inches  high,  stand  from  it  so  as  to  cast  a  shadow 
7  feet  long? 

65.  The  distance  to  the  top  of  a  certain  moimtain  is  1^  miles, 
and  the  circumference  of  the  base  4-7  miles.  What  is  the  area  of  its 
surface,  supposing  it  to  be  a  cone? 
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66.  The  shadow  of  a  man  standing  upright  and  5  ft.  10  in.  high, 
was  measured  and  found  to  be  7  ft.  5  in.;  the  shadow  of  a  pole,  meas- 
ured at  the  same  time,  was  found  to  be  29  ft.  8  in.  Determine  the 
length  of  the  pole. 

67.  Find  the  volume  of  a  frustum  of  a  cone,  the  radii  of  whose 
ends  are  7  ft.  and  12  ft.  4  in.  respectively,  and  whose  altitude  is  9  feet. 

(6§l  The  depth  of  water  is  7  feet  in  a  circular  cistern,  the  circum- 
ference of  whose  base  is  20  feet.  Find  the  depth  of  the  same  quantity 
of  water  in  another  cistern,  the  perimeter  of  whose  square  base  is  20 
feet. 

69.  What  is  the  volume  of  a  frustum  of  a  square  pyramid,  the 
sides  of  whose  bases  are  18  and  25  feet  respectively,  and  the  altitude 
15  feet? 

70.  How  many  square  yards  of  canvas  will  be  required  to  make  a 
conical  tent  9  feet  high  and  having  a  base  of  4  feet  radius,  no  allow- 
ance being  made  for  seams? 

71.  A  cone  is  14  inches  in  height;  if  a  cone  7  inches  in  height  be 
cut  from  the  top  of  it,  what  fraction  of  the  original  cone  will  remain? 

72.  A  circle  and  an  equilateral  triangle  have  equal  perimeters, 
each  being  36  inches;   find  the  difference  of  their  areas. 

73.  What  is  the  volume  of  a  sphere  whose  surface* is  616  square 
inches? 

74.  The  sides  of  a  triangle  are  13,  14  and  15  inches,  respectively. 
If  squares  are  described  on  the  sides  towards  the  outside  of  the  triangle, 
find  the  perimeter  of  the  figure  and  the  whole  space  occupied  by  it. 

75.  Find  the  solid  contents  of  a  rubber  ball,  4  inches  in  diameter, 
which  has  a  hollow  in  it  2  inches  in  diameter. 

76.  Find  the  volume  of  the  greatest  sphere  which  can  be  cut  out 
of  a  cubical  block,  whose  edge  is  3  inches. 

77.  A  water-wheel,  whose  diameter  is  14  feet,  makes  50  revolu- 
tions per  minute.  Find,  approximately,  the  number  of  miles  per  hour 
traversed  by  a  point  on  the  circumference  of  the  wheel. 
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78.  The  driving  wheel  of  a  locomotive  engine,  of  diameter  7  feet, 
makes  1^  revolutions  in  1  second.  Find,  approximately,  the  number 
of  miles  per  hour  at  which  the  train  is  going. 

79.  How  many  pieces  of  money,  f  of  an  inch  in  diameter  and  ^ 
of  an  inch  thick,  can  be  coined  from  material  in  the  form  of  a  cube, 
whose  edge  is  3  inches? 

80.  Find  the  weight  of  gunpowder  required  to  fill  a  hbllow  sphere 
9  inches  in  diameter,  supposing  that  30  cubic  inches  of  gunpowder 
weigh  one  pound. 

81.  The  surface  of  a  sphere  is  equal  to  that  of  a  right  circular 
cylinder;  the  radius  of  the  base  of  the  cylinder  is  4  inches,  and  the 
height  1  foot.     Find  the  volume  of  the  sphere. 

82.  A  solid  is  in  the  form  of  a  right  circular  cylinder,  with  hemi- 
spherical ends;  the  extreme  length  is  42  inches  and  the  diameter  is  5 
inches.     Find  the  volume. 

83.  The  height  of  a  cone  is  7  inches  and  its  curved  surface  has 
three  times  the  area  of  its  base.     Find  the  volume. 

84.  The  radius  of  a  circle  is  12  feet;  two  parallel  chords  are  drawn 
on  opposite  sides  of  the  centre,  one  subtending  at  the  centre  an  angle 
of  60°,  and  the  other  an  angle  of  90°.  Find  the  area  of  the  zone  be- 
tween the  chords. 

85.  What  is  the  length  of  a  side  of  the  greatest  cube  which  can 
be  cut  from  a  sphere  1  inch  in  diameter? 

86.  Find  the  whole  surface  of  a  hemispherical  bowl  whose  inner 
diameter  is  4  inches,  and  outer  6  inches. 

87.  Compare  the  volumes  of  two  spheres  whose  radii  are  in  the 
ratio  of  2  to  3. 

88.  A  canal  12  miles  long  has  an  average  width  of  7  yards,  and  is 
5  feet  deep;  how  soon  would  the  excavation  of  it  be  completed  by 
400  men,  each  removing,  on  the  average,  ^0  cubic  yards  per  day? 

89.  Find  the  cost  of  a  leaden  pipe  of  1^  inch  bore,  which  is  ^  inch 
thick  and  20  feet  long,  at  8  cents  per  pound,  supposing  that  a  cubic 
foot  of  lead  weighs  11500  ounces. 
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90.  A  box  with  a  lid  is  made  of  planking  1^  inches  thick.  If  the 
external  dimensions  be  3  ft.  4  in.,  2  ft.  6  in.,  and  1  ft.  8  in.,  respectively, 
how  many  square  feet  of  planking,  surface  measure,  does  it  contain? 

91.  The  radius  of  a  circle  is  26  inches;  the  perpendicular,  drawn 
from  the  centre  on  a  chord,  10  inches.     Find  the  length  of  the  chord. 

92.  The  radius  of  a  circle  is  4  feet;  from  a  point  7  feet  from  the 
centre,  a  tangent  is  drawn  to  the  circle.     Find  the  length  of  the  tangent. 

93.  The  diagonals  of  a  rhombus  are  30  and  35  feet  respectively. 
Find  its  area. 

94.  The  parallel  chords  of  a  circular  zone  are  12  and  16,  and  its 
breadth  14.     What  is  the  diameter  of  the  circle? 

95.  The  side  of  a  square  is  40  yards.  Its  corners  are  cut  off  so  as  to 
form  a  regular  octagon  (8  sides).     What  is  the  area  of  the  octagon? 

96.  The  radius  of  a  circle  is  8  feet;  two  parallel  chords  are  drawn, 
each  equal  to  the  radius.     Find  the  area  of  the  zone  between  the  chords. 

A  cubic  foot  of  water  weighs  62|  pounds;  a  gallon  of  water 
weighs  10  pounds. 

97.  Find  the  number  of  gallons  of  water  in  a  tank  which  is  in  the 
form  of  a  rectangular  parallelepiped,  8  feet  wide,  10  feet  long,  and  9 
feet  deep,  if  it  is  full  of  water. 

98)  How  many  gallons  of  water  will  a  cistern  contain,  the  diam- 
eter of  whose  base  is  8  feet,  and  which  is  4  feet  deep? 

99.  Iron  being  8  times  as  heavy  as  an  equal  volume  of  water, 
find  the  weight  of  a  vsolid  sphere  of  iron  whose  radius  is  3  inches. 

100.  A  pond  whose  area  is  4  acres,  is  frozen  over  with  ice  6  inches 
in  thickness.  If  water  expands  jV  in  freezing,  find  the  weight  of  the 
whole  of  the  ice  in  tons. 

101.  The  earth  which  is  excavated  from  a  cellar  is  twice  as  heavy 
as  an  equal  volume  of  water.  Find  the  weight  of  earth  removed  in 
digging  a  cellar  40  feet  long,  32  feet  wide,  and  8  feet  deep. 

102.  How  many  pails  of  water  may  be  contained  in  a  cylindrical 
cistern  4  feet  deep,  having  a  diameter  of  6  feet,  if  each  pail  contains 
12  quarts? 


140  ARITHMETIC 

103.  What  is  the  depth  of  a  6  gallon  pail  that  is  12  inches  across, 
the  sides  being  upright? 

104.  Find  how  many  gallons  are  contained  in  a  vessel,  which  is 
in  the  form  of  a  right  circular  cone,  the  radius  of  the  base  being  8  feet, 
and  the  slant  side  12  feet. 

105.  The  radius  of  the  base  of  a  cylindrical  vessel  is  14  inches;  a 
block  of  stone  is  placed  in  the  vessel  and  is  covered  with  water;  on 
removing  the  block  the  level  of  the  water  sinks  4  inches.  Find  the 
weight  of  the  block  of  stone,  supposing  that  it  is  8  times  as  heavy  as 
an  equal  volume  of  water. 

106.  A  cask  full  of  water  weighs  480  lb.;  the  cask  when  empty 
weighs  31  lb.     Find  the  number  of  gallons  the  cask  will  hold. 

107.  How  fast  must  the  water  rise  in  a  well  whose  diameter  is  7 
feet,  so  that  it  may  remain  the  same  depth  when  a  pump  is  emptying 
it  at  the  rate  of  ^  of  a  ton  of  water  per  hour? 

108.  How  many  gallons  of  water  will  a  circular  vat  contain  that 
measures  12  feet  across  the  bottom,  15  feet  across  the  top,  and  6  feet 
deep? 

PROBLEMS  INVOLVING  METRIC  UNITS 

109.  The  radius  of  a  wheel  is  1*4  m.;  how  many  times  will  it 
revolve  in  going  55  Km.?  (;r  =  -^-.) 

110.  Find  the  number  of  square  metres  of  carpet  required  to  cover 
a  floor,  the  dimensions  of  which  are  6  m.  1-75  dm.  by  4  m.  12  cm. 

111.  Find  in  metres  the  side  of  a  square  of  which  the  area  is 
15227-56  sq.  metres. 

112.  The  area  of  a  square  field  is  18-49  Ha.;  find  the  perimeter 
in  metres. 

113.  Find  in  centiares  the  whole  surface  of  a  cube,  the  volume  of 
which  is  27  cubic  metres. 

114.  A  parallelepiped  whose  edges  are  proportional  to  2,  3  and  4 
contains  3  cubic  metres;   find  its  whole  surface  in  centiares. 

115.  A  block  of  wood  contains  4-5  cubic  metres;  find  in  ares  the 
area  it  will  cover  if  cut  into  sections  1  cm.  thick. 
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116.  Find  in  cubic  metres  the  volume  of  a  sheet  of  ice  covering  a 
pond  of  area  20  Ha.  and  thickness  3  cm. 

117.  How  many  ares  are  there  in  a  square  field  whose  diagonal  is 
10\/2  metres? 

118.  The  sides  of  a  rectangular  field  are  proportional  to  2  and  3, 
its  area  is  24  Ha. ;   find  the  length  of  its  diagonal  in  metres. 

119.  A  rectangular  garden  15m.  long  and  12m.  broad  is  surrounded 
by  a  path  1-5  m.  wide;  find  the  area  of  the  path  in  centiares. 

120.  A  circular  area  of  7  metres  radius  is  divided  into  two  portions 
in  the  ratio  of  3  to  4;   express  the  area  of  the  smaller  portion  in  ares. 

121.  Express  in  steres  the  volume  of  a  cube  whose  edge  is  3  metres. 

122.  The  volume  of  a  cube  is  1  Ks. ;  find  the  length  of  its  edge  in 
centimetres. 

123.  How  many  steres  of  wood  in  a  rectangular  floor  40  m.  long 
and  30  m.  wide,  the  flooring  being  2  cm.  in  thickness? 

124.  The  excavation  of  a  cellar,  the  dimensions  of  which  are  in  the 
ratio  1,  4  and  5,  costs  $54,  at  10  cents  per  stere;  find  its  dimensions. 

125.  One  stere  of  water  is  poured  into  an  empty  tank  2  m,  long 
and  1'25  m.  wide;  find  the  depth  of  the  water  in  the  tank. 

126.  An  empty  tank  is  4  m.  long  and  2*5  m.  wide;  water  is  poured 
in  at  the  rate  of  1  stere  per  minute;  in  what  time  will  the  water  be  1 
dm.  deep? 

127.  The  dimensions  of  a  rectangular  tank  are  3  m.,  2  m.,  1-5  m.; 
in  what  time  would  it  be  filled  from  two  taps,  the  one  pouring  in  5 
litres  in  3  sec,  and  the  other  5  Dl.  in  20  sec? 

128.  A  cylindrical  log  has  radius  1  m.  4  dm.;  what  length  of  it 
must  be  cut  off  to  contain  61-6  steres? 

129.  A  cubical  box,  made  of  material  5  cm.  in  thickness,  is  filled 
with  1  stere  of  water;   find  the  amount  of  material  in  the  box. 

130.  Find  the  depth  of  a  cistern,  the  length  and  breadth  being 
equal  and  double  the  depth,  which  will  contain  four  million  litres. 

131.  Find  in  centiares  the  area  of  a  triangle,  the  sides  of  which 
are  1'3,  1-4,  1-5  metres  respectively. 
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132.  The  parallel  sides  of  a  trapezium  are  2-6  m.,  and  1-4  m.; 
find  the  perpendicular  distance  between  these  sides,  given  that  the 
area  is  -75  centiares. 

133.  Find  in  litres  the  volume  of  a  conical  vessel,  the  diameter  of 
the  base  being  21  cm.,  and  the  height  1  dm. 

134.  Find  in  kilogrammes  the  weight  of  a  pyramid  of  lead,  6  dm. 
high,  having  a  square  base  the  side  of  which  is  40  cm;  if  1  cu.  cm,  of 
lead  weighs  11-4  grammes. 

135.  Find  the  number  of  kilolitres  of  water  that  will  cover  one 
hectare  to  the  depth  of  one  centimetre. 

136.  Find  the  cost  of  making  a  cement  walk  -875  Km.  long  and 
3  m.  wide  at  65c.  a  square  metre. 

137.  What  will  it  cost  to  paint  the  walls  and  ceiling  of  a  room 
8*5  m.  long,  5-4  m.  wide  and  4  m.  high,  deducting  for  4  windows  each 
2  m.  X  1  ra.,  at  15c.  per  square  metre? 

138.  Granite  is  2-7  times  as  heavy  as  water.  Find  the  weight  in 
tons  of  a  piece  measuring  3  m.  x  2  m.  x  5-5  m.,  if  a  cu.  dm.  of  water 
weighs  2-2  lb. 

139.  Find,  correct  to  the  nearest  centimetre,  the  edge  of  a  cube 
having  the  same  surface  area  as  that  of  a  rectangular  parallelepiped 
12  metres  long,  8  metres  wide  and  6  metres  high. 

140.  Find  to  the  nearest  millimetre  the  radius  of  a  circle  which 
has  the  same  area  as  the  combined  surface  areas  of  the  curved  surface 
and  base  of  a  right  circular  cone  whose  altitude  is  28  cm.  and  base 
radius  21  cm. 

141.  Contrast  the  amount  of  computation  which  is  required  to 
find  the  volume  of  a  rectangular  tank  whose  dimensions  are  (1)  4  ft. 
Sj  in.,  3  ft.  11}  in.,  2  ft.  l|  in.  (2)  1-44,  1-21,  -64  metres.  How  many 
gallons  will  (1)  hold  and  how  many  litres  will  (2)  hold?  Compare  the 
results  if  1  litre  =  1  "76  pints. 


Miscellaneous   Theorems  and 
Applications 


It  is  frequently  useful  to  know  when  a  given  number 
is  exactly  divisible  by  certain  simple  numbers,  or  what 
the  remainder  is  when  it  is  not  divisible. 

Divisibility  by  2,  4,  5  and  25. 

Take  any  number,  say,  42678. 

42678  =  4267X10+8. 

» 

Since  10  is  divisible  by  2,  5  or  10,  it  follows  that  4267  X 10 

is  also  divisible  by  these  numbers. 

Therefore  the  remainder  on  dividing  a  number  by  2,  5  or 
10  is  the  same  as  on  dividing  its  units'  digit. 

Therefore  any  number  is  divisible  by  10  if  its  units' 
digit  is  0;  by  5,  if  its  units  digit  is  0  or  5;  by  2,  if  its 
units'  digit  is  0  or  any  even  digit. 

If  the  number  be  written  426X100+78,  it  follows 
that  the  remainder  on  dividing  it  by  4,  20,  25,  50  or  100 
is  the  same  as  the  remainder  obtained  on  dividing  the  num- 
ber formed  by  the  last  two  digits  taken  in  order. 

Thus  the  remainder  on  dividing  42678  by  4  is  2;  by 
20,  18;  by  25,  3;  by  50,  28;  by  100,  78. 

Divisibility  by  9  and  3. 

42678  =  4X10000+2X1000  +  6X100+7X10+8 

=  4(9999  +  l)+2(999  +  l) +6(99  +  1) +7(9  +  l)+8 
=  4X9999+2X999+6X99+7X9  +  (4+2+6+7+8) 
143 
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Since  9,  99,  etc.,  are  divisible  by  9,  it  follows  that  the 
remainder  on  dividing  the  number  by  9  is  the  same  as 
the  remainder  on  dividing  (4-1-2+6+7+8)  by  9,  that 
is,  on  dividing  the  sum  of  the  digits  by  9. 

Therefore  any  number  is  divisible  by  9  if  the  sum  of  its 
digits  is  divisible  by  9. 

Also,  if  from  any  number  the  sum  of  its  digits  be  sub- 
tracted, the  remainder  is  divisible  by  9. 

This  method  of  obtaining  the  remainder,  without 
actually  dividing  by  9,  is  called  **casting  out  the  nines/' 

Thus,  when  the  nines  are  cast  out  of  the  number 
42793584  the  result  is  6,  which  will  be  found  to  be  the 
remainder  on  dividing  the  number  by  9. 

In  finding  the  remainder  the  nines  should  be  cast  out 
as  they  occur  in  the  process  of  adding. 

This  method  of  casting  out  the  nines  is  frequently 
used  for  testing  the  correctness  of  the  results  in  addition 
and  multiplication. 

Take  any  two  numbers,  say,  3245  and  4931. 

The  remainder  on  dividing  the  first  by  9  is  5,  and  the 
second  8. 

.•.  3245  =  a  multiple  of  9, +5 
and  4931  =  a  multiple  of  9, +8 
.*.  their  sum  =  a  multiple  of  9, +  (5+8). 

Therefore  when  the  sum  of  the  numbers  is  divided  by  9 
the  remainder  is  the  same  as  when  the  sum  of  the  separate 
remainders  is  divided  by  9. 

The  product  of  the  same  two  numbers  will  be  a  mul- 
tiple of  9,  +  (5X8). 
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Therefore  the  product  when  divided  by  9  will  give  the 
same  remainder  as  when  the  product  of  the  separate  re- 
mainders is  divided  by  9. 

By  a  similar  method  any  number  may  be  shown  to 
be  divisible  by  3  when  the  sum  of  its  digits  is  divisible  by  3. 

LONGITUDE  AND  TIME 

The  Longitude  of  any  place  on  the  earth's  surface  is 
its  distance,  expressed  in  degrees,  east-  or  west  from  the 
Prime  Meridian. 

The  prime  meridian  adopted  by  most  nations  is  the 
one  through  the  Royal  Observatory  at  Greenwich,  Eng- 
land. 

When  we  say  that  the  longitude  of  a  place  is  25°  W., 
we  mean  that  it  is  situated  25°  west  of  the  prime  meridian. 

The  greatest  longitude  a  place  can  have  is  180°  E. 
or  180°  W. 

Since  the  earth  rotates  on  its  axis  once  in  every  24 
hours,  the  place  in  which  we  live  will  pass  through  360° 
in  the  same  time. 

That  is,  to  24  hours'  difference  in  time  will  correspond 
360°  difference  in  longitude. 

Therefore  1  hour's  difference  in  time  corresponds  to  15° 
difference  in  longitude. 

Since  the  earth  rotates  from  west  to  east,  when  it  is 
noon  at  any  place,  it  is  an  hour  earlier,  or  11  a.m.  at  a 
place  15°  W.,  or  an  hour  later,  or  1  p.m.,  at  a  place 
15°  E. 

If  the  difference  in  longitude  of  two  places  is  18°  15', 
what  is  the  difference  in  time? 

10 
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Since  15°  difference  in  longitude  corresponds  to  1  hour's 
difference  in  time, 

.'.  1°  difference  in  longitude  corresponds  to  4  min. 
difference  in  time, 

.'.  18i°  difference  in  longitude  corresponds  to  (4Xl8i) 
min.  difference  in  time, 

.*.  the  difference  in  time  is  73  min.  or  1  hr.  13  min. 

The  longitude  of  Montreal  is  73°  35'  W. ;  what  is  the 
difference  in  time  of  Montreal  and  Greenwich? 

As  before  the  difference  in  time  will  be  (4X73tV) 
min.  =4  hr.  54  min.  20  sec. 

Standard  Time. — When  the  difference  in  longitude 
of  any  two  places  is  a  multiple  of  15°,  the  difference  in 
time  is  an  integral  number  of  hours. 

To  obviate  the  necessity  of  considering  such  longi- 
tudes as  that  of  Montreal  in  the  preceding  problem,  a 
system  of  standard  time  has  been  adopted  by  nearly 
all  civilized  nations. 

By  this  system,  for  the  purpose  of  time,  all  places  in 
one  section  are  considered  as  having  the  same  longitude, 
some  multiple  of  15°,  so  that  the  difference  in  time  of 
any  two  places  is  always  an  integral  number  of  hours. 

The  standard  time  of  any  place  is  the  same  as  the 
time  indicated  by  the  nearest  of  the  following  meridian 
lines,  0°,  15°,  30°,  45°,  etc. 

Thus,  for  the  purpose  of  time  the  longitude  of  all 
Great  Britain  is  0°,  of  Germany  and  Italy  15°  E.,  of  South 
Africa  30°  E.,  of  Newfoundland  and  Eastern  Canada  60° 
W.,  of  Western  Canada  120°  W. 
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Thus,  when  it  is  noon  in  England  it  is  5  hours  earlier 
in  Montreal,  1  hour  later  in  Rome,  Italy;  6  hours  earlier 
in  Winnipeg,  8  hours  earlier  in  Victoria,  B.C.,  and  9  hours 
earlier  in  Dawson,  Yukon. 

When  it  is  12  o'clock  noon  at  St.  John,  N.B.,  i^tlantic 
time,  it  is  11  o'clock  at  Montreal,  Eastern  time;  10  o'clock 
at  Winnipeg,  Central  time;  9  o'clock  at  Regina,  Mguntain 
time;  and  8  o'clock  at  Vancouver,  Pacific  time. 

The  longitude  of  San  Francisco  is  122°  25'  W.,  of 
Hamilton  79°  54'  W.  When  it  is  2  p.m.  in  San  Francisco, 
what  is  the  time  in  Hamilton? 

For  the  purpose  of  time  the  longitude  of  San  Fran- 
cisco is  120°  W.,  and  of  Hamilton  75°  W. 

.'.  the  difference  in  longitude  is  45°, 

.*.  the  difference  in  time  is  3  hours, 

.'.  when  it  is  2  p.m.  at  San  Francisco,  it  is  3  hours 
later,  or  5  p.m.  in  Hamilton. 

The  longitude  of  Toronto  is  79°  24'  W.  What  is  the 
difference  between  the  true  and  the  standard  time  ? 

The  difference  between  the  true  and  the  standard  time 
will  be  the  difference  in  time  corresponding  to  a  differ- 
ence of  4°  24'  in  longitude,  and  is  therefore  17  min.  36 
sec.  The  standard  time  of  Toronto  is  therefore  17  min. 
36  sec.  faster  than  the  true  time. 

RATIO  AND  PROPORTION 

Ratio. — The  ratio  of  3  to  4  is  expressed  in  the  form  3 :  4 
or  in  the  form  J,  either  form  meaning  that  3  =  f  of  4. 

A  fraction  is  merely  a  convenient  way  of  writing  a 
ratio,  the  terms  of  the  ratio  forming  the  numerator  and 
denominator  of  the  fraction. 
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Thus,  the  ratio   of   8  in.  to  12  in.=-?^  =  ?. 

12  in.     3 

The   ratio  of   4  days   to  4^  hours  =  — =— • 

4i      3 

Proportion. — When  two  ratios  are  equal  the  four  terms 
are  said  to  form  a  proportion. 

Thus,  2  :  3  =  8  :  12  because  ?  =  —• 

3     12 

It  is  sometimes  written  in  the  form  2  :  3  :  :  8  :  12  and 
is  read  2  is  to  3  as  8  is  to  12. 

Here  2  and  12  are  called  the  extremes  and  3  and  8 
the  means. 

2  8.    2X12      8X3 
Smce  -  =  —  .  .  = 

3  12        3X12     12X3 

Since  the  denominators  are  equal  the  numerators  must 
be  equal. 

Therefore  in  a  proportion,  the  product  of  the  extremes 
is  equal  to  the  product  of  the  means. 

Divide  $300  between  A  and  B  in  the  ratio  of  5  to  7. 

For  every  $5  that  A  receives  B  will  receive  $7, 

.*.  out  of  S12  divided  A  will  receive  $5, 

.•.  A  receives  t\  of  $300  =  1125, 

and  B  receives  tV  of  $300  =  $175. 

Similarly,  when  a  number  is  divided  into  3  parts  in 
the  proportion  of  4  :  5  :  8,  the  first  part  is  t*t  of  the  num- 
ber, the  second  tt  and  the  third  A- 

Find  a  number  which  will  be  in  the  same  ratio  to  25 
that  3  is  to  7. 
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The  required  number  :  25  =  3  :  7, 

.'.  7  times  the  required  number  =  25X3, 

.'.  the  number  is  =  lOy, 

7 

that  is,  lOl  :25  =  3  :7. 

Partnership.— The  association  of  two  or  more  persons 
with  joint  capital.,  for  carrying  on  some  particular  business, 
is  called  a  Partnership. 

Any  gain  or  loss  which  results  is  usually  divided  among 
the  partners  in  proportion  to  their  investments. 

Thus,  if  a  certain  enterprise  requires  a  capital  of 
$5000  of  which  A  suppUes  $2000,  B  $1250  and  C  $1750, 
how  should  a  gain  of  $1500  be  divided? 

Since  A  has  furnished  f  Hf  or  f  of  the  capital  he  should 
receive  f  of  the  gain. 

Id  receive  5 

.*.  B  should  receive  I  of  $1500  or  $375, 

.'.  C  should  receive  -iu  of  $1500  or  $525. 

Mixtures. — If  teas  worth  45c.  and  55c.  per  lb.  are 
mixed  in  the  ratio  of  4  :  5,  find  the  value  per  lb.  of  the 
mixture. 

If  4  lb.  of  the  first  kind  are  used  the  value  is  $1-80. 

Then  5  lb.  of  the  second  must  be  used  and  the  value 

is  $2-75. 

.'.  9  lb.  of  the  mixture  are  worth  $4-55, 

$4-55 
.*.  the  value  per  lb.  of  the  mixture  is =  50fc. 
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In  what  ratio  must  teas  worth  28c.  and  42c.  per  lb.  be 
mixed  so  that  the  mixture  may  be  worth  37c.  per  lb.? 

As  each  lb.  of  28c.  tea  is  increased  in  value  9c., 
and  each  lb.  of  42c.  tea  is  decreased  in  value  5c., 

.*.  in  order  that  the  increases  and  decreases  may  equal- 
ize each  other,  with  every  5  lb.  of  the  first  kind  we  must 
mix  9  lb.  of  the  second. 

.*.  they  must  be  mixed  in  the  ratio  of  5  :  9. 

MOTION  IN  THE  SAME  OR  IN  OPPOSITE  DIRECTIONS 

Relative  Velocity. — If  two  persons  travel  from  the 
same  point  at  rates  of  5  and  3  miles  per  hour  respectively, 
they  will  separate  at  the  rate  of  2  miles  per  hour  if  they 
travel  in  the  same  direction.  Their  relative  velocity  is 
said  to  be  2  miles  per  hour.  If  they  travel  in  opposite 
directions  their  relative  velocity  will  be  8  miles  per  hour. 

If  A  is  100  yards  ahead  of  B  and  if  A  travels  5  yards 
while  B  travels  7  yards,  how  far  will  B  travel  before  he 
overtakes  A? 

Here  B  must  gain  100  yards  on  A. 

Since  B  gains  2  yards  when  he  travels  7  yards, 

.'.  B  gains  100  yards  when  he  travels  350  yards, 

.*.  when  B  has  gone  350  yards  he  has  overtaken  A. 

The  lengths  of  two  trains  are  90  yards  and  130  yards, 
and  their  rates  are  25  and  35  miles  per  hour  respectively. 
In  what  time  will  they  pass  when  they  are  moving  (1)  in 
opposite  directions,  (2)  in  the  same  direction? 
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(1)  Here,  as  in  all  problems,  where  the  relative  motion 
of  two  bodies  is  considered,  attention  should  be  fixed  on 
some  particular  point  in  each  body. 

When  the  trains  move  in  opposite  directions,  the  most 
convenient  points  to  consider  would  be  the  front  of  each 
engine. 

When  these  two  points  are  opposite  each  other,  the 
trains  will  begin  to  pass  and  they  will  have  completely 
passed  when  the  ends  of  the  trains  are  opposite;  that  is 
when  the  two  trains  have  together  travelled  a  distance  of 
90+130  or  220  yards. 

They  together  travel  60  miles  in  1  hour, 

.   ^,        ^         1    oon        A    -     220X60X60  _i 

.  .  they  travel  220  yards  m  sec.  or  7i  sec. 

60X1760 

(2)  When  they  move  in  the  same  direction,  they  be- 
gin to  pass  when  the  front  of  the  faster  train  is  opposite 
the  rear  of  the  slower. 

To  completely  pass,  the  faster  train  must  gain  220  yards 
on  the  slower. 

The  faster  train  gains  10  miles  in  1  hour, 

•       oor^        A    ■     220X60X60  ._ 

.  .  it   earns   220  yards  in  sec.  or  45  sec. 

10X1760 

The  rate  of  a  stream  is  2  miles  per  hour.  If  a  man  can 
row  down  stream  at  the  rate  of  7  miles  per  hour,  at  what 
rate  can  he  row  up  stream? 

Since  the  stream  carries  him  down  2  miles  each  hour 
his  rate  in  still  water  will  be  5  miles  per  hour. 

In  rowing  up  stream,  the  stream  retards  him  2  miles 

each  hour, 

.'.he  can  row  up  stream  at  3  miles  per  hour. 
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The  difference  between  the  rates  of  rowing  up  and  down 
stream  is  therefore  twice  the  rate  of  the  stream. 

If  I  can  row  10  miles  up  stream  in  5  hours  and  back 
again  in  2  hours,  what  is  the  rate  of  the  stream? 

The  rate  of  rowing  up  stream  is  2  miles  per  hour. 

The  rate  of  rowing  down  stream  is  5  miles  per  hour. 

Since  the  difference  is  3  miles  per  hour,  the  rate  of  the 
stream  is  IJ  miles  per  hour. 

Circular  Motion. — If  A  and  B  run  around  a  circular 
track  at  rates  which  are  in  the  ratio  of  5  to  3,  where  will 
they  be  first  together  if  they  start  at  the  same  place  and 
run  in  the  same  direction? 

They  will  be  first  together  when  A  has  gained  on  B 
one  complete  round. 

When  A  goes  5  yards  B  will  go  3  yards, 

.*.  A  gains  2  yards  when  he  has  gone  5  yards, 

.*.  A  gains  2  rounds  when  he  has  gone  5  rounds, 

.'.A  gains  1  round  when  he  has  gone  2|  rounds. 

They  will  therefore  be  first  together  when  A  has  gone 
2i  rounds,  that  is,  they  will  be  first  together  half  way 
round  the  track. 

The  hands  of  a  clock  are  together  at  12  o'clock.  When 
are  they  next  together? 

The  minute  hand  goes  60  minutes  spaces  in  1  hour;  the 
hour  hand  goes  5  minute  spaces  in  1  hour. 

.'.  in  60  min.  the  min.  hand  gains  55  min.  spaces  on 
the  hour  hand. 
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In  order  that  the  hands  may  be  together  the  min.  hand 
must  gain  60  min.  spaces  on  the  hour  hand,  which  it  will 
do  in  Tz  of  60  min.  or  65tt  min. 

.'.  they  are  next  together  at  5tt  min.  past  one  o'clock. 

At  what  time  between  4  and  5  are  the  hands  of  a  clock 
at  right  angles  ? 

At  4  o'clock  there  are  20  min.  spaces  between  the 
hands.  They  will  be  at  right  angles  when  they  are  15 
min.  spaces  apart. 

.*.  the  min.  hand  must  gain  5  min.  spaces  on  the  hour 
hand. 

Since  it  gains  55  spaces  in  60  min., 

it  will  gain  5  spaces  in  z^z  of  60  min.  or  5rr  min. 

.'.  the  hands  are  at  right  angles  at  5tt  min.  past  4. 

They  will  also  be  at  right  angles  when  the  min.  hand 
is  15  spaces  ahead  of  the  hour  hand. 

To  be  15  min.  spaces  ahead  of  the  hour  hand,  the  min. 
hand  must  gain  (20-1-15)  min.  spaces  on  the  hour  hand, 
which  it  will  do  in  f  |  of  60  min.  or  38tt  min. 

.*.  the  hands  are  again  at  right  angles  at  38tt  min. 
past  4. 

WORK  AND  TIME 

If  A  can  do  a  piece  of  work  in  10  days  and  B  in  15 
days,  in  what  time  can  they  do  it  if  they  work  together? 

A  can  do  tV  of  the  work  in  1  day, 
or  a  day's  work  for  A  is  tV  of  the  work, 
and  a  day's  work  for  B  is  yV  of  the  work, 
.'.  a  day's  work  for  A  and  B  is  (xir  j-yV)  or  J  of  the  work. 
.'.A  and  B  together  can  do  the  work  in  6  days. 
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A  cistern  has  three  pipes.  The  first  fills  it  alone  in 
12  hours,  the  second  in  15  hours,  and  the  third  empties 
it  in  10  hours.  If  the  cistern  is  empty  and  all  the  pipes 
are  opened  together,  in  what  time  will  it  be  filled? 

The  first  pipe  fills  tV  of  the  cistern  in  1  hour. 

The  second  pipe  fills  yV  oi  the  cistern  in  1  hour. 

The  third  pipe  empties  tV  of  the  cistern  in  1  hour. 

.'.  the  three  pipes  will  fill  (tV+tV~to)  or  oV  of  the 
cistern  in  1  hour. 

.*.  the  cistern  will  be  filled  in  20  hours. 

A  and  B  are  paid  $60  for  certain  work.  If  their  rates 
of  working  are  in  the  ratio  of  3  :  4,  and  the  number  of  days 
they  work  in  the  ratio  of  7  :  6,  how  should  the  money 
be  divided? 

Suppose  A  is  paid  $3  per  day,  then  B  should  receive 
$4  per  day. 

Suppose  A  works  7  days  and  therefore  earns  $21, 
then  B  must  work  6  days  and  therefore  earns  $24. 

.'.  the  amount  received  for  the  whole  work  should  be 
divided  between  them  in  the  ratio  of  21  :  24,  or  7  :  8. 

.'.A  should  receive  yV  of  $60  or  $28, 
and  B  should  receive  t\  of  $60  or  $32. 

SPECIAL  UNITS  OF  MEASUREMENT 

Lumber. — The  unit  used  in  measuring  lumber  is  the 
board  foot. 

A  board  foot,  or  a  foot  of  lumber,  is  1  foot  long,  1  foot 
wide  and  1  inch  thick.     It  is  therefore  xV  of  a  cubic  foot. 
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The  price  of  lumber  is  usually  quoted  as  so  much  per 
thousand  (M)  feet,  board  measure. 

A  board  10  ft.  long,  1  ft.  wide  and  1  in.  thick  contains 
10  ft.  of  lumber,  for  it  is  evidently  10  times  the  unit, 
1  board  foot. 

A  plank  is  18  ft.  long,  8  in.  wide  and  3  in.  thick.  How 
much  lumber  does  it  contain,  and  what  is  its  value  at 
$75  per  1000  feet? 

The  length  is  here  18  times  the  length  of  the  unit. 

The  width  is  f  of  the  width  of  the  unit, 

and  the  thickness  is  3  times  the  thickness  of  the  unit, 

.'.  the  number  of  ft.  of  lumber  is 

18X!X3or36. 

If  1000  feet  cost  $75, 

36  feet  will  cost  yw^  of  $75  or  $2.70. 

Carpet. — The  unit  of  measurement  is  a  linear  yard. 
Carpet  is  usually  27  in.  or  f  of  a  yard  in  width,  so  that  a 
yard  of  carpet  is  usually  only  J  of  a  square  yard. 

If  a  room  is  27  feet  long  and  18  feet  wide,  how  much 
carpet  27  in.  wide  will  be  required  to  cover  the  floor? 

If  the  carpet  is  laid  lengthwise  the  number  of  strips 
required  will  be  18  ft.-r-fyd.  or  8. 

Since  it  requires  8  strips,  each  27  feet  or  9  yards  in 
length,  the  number  of  yards  of  carpet  is  72. 

If  the  carpet  is  laid  crosswise  the  number  of  yards 
required  would,  in  this  case,  be  the  same. 

If  a  room  is  22  feet  long  and  19  feet  wide,  how  much 
carpet  is  required? 
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If  laid  lengthwise,   the  number  of  strips  required  is 
19  feet-^Jyd.  6r  Si. 

Since  fractional  widths  cannot  be  bought,   this  must 
be  considered  as  9  strips. 

It  will  therefore  require  9  strips  each  22  feet  long, 
or  66  yards  of  carpet. 

If  the  carpet,  in  this  case,  is  laid  crosswise,  10  strips 
would  be  required,  each  19  feet  long,  and  therefore  the 

number  of  yards  would  be or  63|  yards. 


Since  carpet  is  usually  made  with  a  pattern  and  the 
figures  of  the  pattern  should  be  matched  in  adjacent 
strips,  it  follows  that  there  may  be  some  waste  to  be  al- 
lowed for  in  each  strip. 

Thus,  in  the  previous  problem  if  the  waste  in  matching 
be  6  in.  in  each  strip,  then  this  amount  must  be  added 
to  the  length  of  each  strip. 

Wall  Paper. — The  price  of  wall  paper  is  usually  given 
as  so  much  per  roll.  A  single  roll  contains  8  linear  yards 
and  a  double  roll  16  linear  yards,  and  the  paper  is  gener- 
ally 18  in.  wide. 

In  finding  the  number  of  rolls  of  paper  required  for  the 
walls  or  ceiling  of  a  room  the  number  of  strips  should 
first  be  obtained  in  the  same  manner  as  the  number  of 
strips  of  carpet  is  found.  In  finding  the  number  of  strips 
required  for  the  walls,  a  deduction  should  be  made  for 
the  width  of  doors  and  windows. 

In  the  result,  any  fractional  part  of  a  roll  should  be 
considered  as  a  whole  roll. 
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EXERCISE 

1.  Show  that  a  number  is  divisible  by  6  when  its  last  digit  is 
divisible  by  2,  or  is  zero,  and  the  sum  of  its  digits  is  divisible  by  3. 

2.  Show  that  a  number  is  divisible  by  8  when  its  last  three  digits 
taken  in  order  form  a  number  divisible  by  8,  or  are  zeros. 

3.  What  is  the  test  for  the  divisibility  of  a  number  by  15?  by 
18?  by  125? 

4.  A  number  formed  by  writing  down  three  digits  and  then 
repeating  them  in  order,  is  divisible  by  1001  and  therefore  by  7,  11 
and  13.     Thus,  247247=247X1001. 

5.  Show  that  the  difference  between  two  numbers  consisting  of 
the  same  digits,  arranged  in  different  order,  is  divisible  by  9. 

6.  A  number  formed  by  writing  any  units'  digit  and  placing 
before  it  double  the  units'  digit  is  always  divisible  by  3  and  7. 

7.  What  is  the  remainder  on  dividing  1234567  by  2,  3,  4,  5,  8, 
9,  10,  or  25? 

8.  Find  the  product  of  42752  and  327,  and  verify  the  work  by 
casting  out  the  nines. 

9.  Find  the  remainder  on  dividing  the  product  of  123,  456,  and 
789  by  9. 

10.  Write  down  any  two  numbers  made  up  of  the  same  digits 
and  find  their  difference.  If  one  digit  in  the  remainder  be  struck  out, 
how  may  I  know  by  examining  the  rest  of  the  remainder  what  digit 
was  struck  out?     When  does  this  test  fail? 

11.  When  it  is  noon  in  London,  Eng.,  what  is  the  longitude  of  a 
place  in  which  it  is  3  p.m.?     5  a.m.? 

12.  A  ship's  chronometer  keeps  Greenwich  time.  When  it  is 
noon,  local  time,  the  chronometer  indicates  3.32  p.m.  What  is  the 
longitude  of  the  ship? 

13.  What  is  the  difference  in  true  time  between  Halifax,  63°  36' 
W.,  and  Vancouver,  123°  5'  W.? 
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14.  The  difference  in  true  time  between  Winnipeg  97°  7'  W.  and 
Toronto,  is  1  hr.  10  m.  52  sec.     What  is  the  longitude  of  Toronto? 

15.  At  10.24  a.m.  a  steamer  in  longitude  25°  16'  W.  sends  a  wire- 
less message  to  another  steamer.  It  is  received  at  10.19  a.m.,  true 
time  in  each  case.     What  is  the  longitude  of  the  second  steamer? 

16.  Find  the  longitude  of  the  Falkland  Islands,  if  it  is  5  o'clock 
a.m.  there,  when  it  is  1  o'clock  p.m.  at  Ras  el  Had,  the  longitude  of 
which  is  60°  east. 

17.  What  is  the  difference  in  standard  time  between  Hamilton, 
Ont.,  79°  54'  W.,  and  Dawson,  Yukon,  139°  20'  W.? 

18.  The  San  Francisco  earthquake  occurred  on  April  18th,  1906, 
at  5  a.m.  If  20  min.  be  allowed  for  transmission,  when  did  the  news 
reach  London,  Eng.?   (The  time  meridian  of  San  Francisco  is  120°  W.) 

19.  What  is  the  difference  between  the  true  and  the  standard  time 
of  Kingston,  Ont.,  the  longtitude  being  76°  29'  W.?  Of  Pictou,  N.S., 
62°  41'  W.?  Of  Regina,  Sask.,  104°  37'  W.?  In  each  case  is  the 
standard  time  faster  or  slower  than  true  time? 

20.  What  is  the  ratio  of  the  time  that  8  men  will  take  to  do  a 
piece  of  work,  to  the  time  that  6  men  will  take  to  do  the  same  work? 

21.  Divide  $1  into  two  parts  in  the  ratio  of  9  :  16. 

22.  What  number  is  the  same  ratio  to  154  that  45  is  to  126? 

23.  Two  men  rent  a  pasture  for  $68-75.  One  puts  in  23  cattle 
and  the  other  32.     How  much  should  each  pay? 

24.  Divide  1950  into  3  parts  proportional  to  5  :  11  :  23. 

25.  Two  persons  travelling  together  agree  to  pay  expenses  in  the 
ratio  of  8  to  5.  The  first  (who  contributes  the  greater  sum)  pays 
away  on  the  whole  $79*65,  the  second  $24-35.  What  must  one  pay 
the  other  to  settle  the  bill  according  to  agreement? 

26.  A  man  has  50,  25,  10,  and  5  cent  pieces,  the  number  of  each 
being  in  the  proportion  of  1,  2,  3,  and  4.  If  their  total  value  is  $10-50, 
how  many  has  he  of  each? 

27.  Divide  $3648  among  three  persons,  so  that  the  share  of  the 
first  to  that  of  the  second  shall  be  as  7  to  9,  and  of  the  first  to  the 
third  as  3  to  4. 
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28.  The  sum  of  the  ages  of  A  and  B  is  now  75  years,  and  their 
ages  18  years  ago  were  as  2  to  1.     Find  their  present  ages. 

29.  Divide  $230  among  11  men  and  13  boys  so  that  a  boy's  share 
shall  be  to  a  man's  share  as  1  :  3. 

30.  Jones  invests  $4000  and  Smith  $6000  in  a  joint  business; 
they  make  a  gain  of  $2800  in  six  months.  How  should  this  gain  be 
divided? 

31.  A  and  B  engaged  in  the  lumber  trade,  with  a  joint  capital  of 
$12000;  at  the  end  of  a  year  A's  gain  amounted  to  $400  and  B's  to 
$800.     How  much  capital  did  A  put  in  the  business? 

32.  Sykes  and  Smith  formed  a  partnership,  with  a  joint  capital 
of  $8000 — Sykes  to  receive  $1200  a  year  for  managing  the  business; 
the  total  gain  for  the  year  was  $3200,  of  which  Smith  received  $1500. 
What  amount  of  capital  did  Sykes  invest? 

33.  Four  men  form  a  partnership,  the  second  puts  in  twice  as 
much  capital  as  the  first,  the  third  as  much  as  the  first  and  second, 
and  the  fourth  as  much  as  the  other  three.  How  should  a  profit  of 
$4800  be  divided  among  them? 

34.  B  and  C  formed  a  partnership  to  dig  a  trench;  B  furnished 
100  workmen  for  40  days,  C  120  workmen  for  30  days;  they  received 
$12000  for  the  work.     What  was  the  share  of  each? 

35.  A,  B  and  C  formed  a  partnership;  their  respective  shares  of 
one  year's  gain  are  $2000,  $3000  and  $5000;  A  invested  $4000  less 
than  B.     How  much  did  C  invest? 

36.  One  cask  contains  wine  and  water  in  the  ratio  of  6  :  1,  another 
in  the  ratio  of  5  :  1.  If  equal  quantities  be  taken  from  each,  and 
mixed  together,  what  will  be  the  ratio  of  wine  to  water  in  the  mixture? 

37.  A  grocer  mixes  three  kinds  of  tea  worth  25c.,  30c.  and  45c. 
a  lb.  in  the  proportion  of  3  :  2  :  1  and  sells  the  mixture  at  40c.  a  lb. 
What  does  he  gain  on  every  100  lb.  he  sells  ? 

38.  In  what  ratio  must  coffee  worth  31c.  a  lb.,  be  mixed  with 
chicory  worth  13c.  a  lb.,  to  make  a  mixture  worth  28c.  a  lb.? 

39.  How  much  water  is  there  in  a  mixture  of  100  gallons  of  vinegar 
and  water,  worth  $1-00  a  gallon,  if  the  vinegar  cost  $1-20  a  gallon? 
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40.  How  much  water  will  dilute  9  gal.  1  qt.  1  pt.  of  alcohol  y^% 
strong  to   1%%? 

41.  Divide  $338  between  A  and  B,  so  that  3  times  A's  share 
may  be  $127  less  than  4  times  B's. 

42.  A  man  paid  $162  to  54  labourers,  consisting  of  men  and  boys; 
each  man  received  $5  and  each  boy  50  cents.  How  many  were  there 
of  each? 

43.  In  a  400  yard  race  A  wins,  B  being  10  yards,  and  C  40  yards 
behind.     How  much  would  B  beat  C  in  a  mile  race? 

44.  A  and  B  run  a  hundred  yard  race;  A  takes  7  steps  while  B 
takes  9,  but  11  of  A's  steps  are  equal  in  length  to  13  of  B's.  Which 
will  win  the  race,  and  by  how  much? 

45.  Two  men  start  together  to  travel  in  the  same  direction  around 
a  circular  track;  their  rates  are  as  11  to  14.  Find  where  they  will 
first  be  together  again. 

46.  Three  men  start  together  to  walk  around  a  circular  course 
60  yards  in  circumference,  their  rates  being  2,  21,  and  2^  yards  per 
second,  respectively.  Find  when  and  where  they  will  first  be  together 
again. 

47.  Two  trains  start  at  the  same  time  from  A  and  B,  and  proceed 
toward  each  other  at  the  rates  of  30  and  50  miles  per  hour,  respectively. 
When  they  meet  it  is  found  that  one  train  has  travelled  135  miles 
farther  than  the  other.     Find  the  distance  between  A  and  B. 

48.  How  long  will  a  train  110  yards  in  length,  and  running  at  30 
miles  per  hour,  take  to  pass  a  man  walking  in  the  same  direction  at 
3  miles  per  hour?  How  long  if  the  man  is  walking  in  the  opposite 
direction? 

49.  A  train  88  yards  long  overtook  a  person  walking  at  the  rate 
of  4  miles  an  hour  and  passed  him  completely  in  10  seconds;  it  after- 
wards overtook  another  person  and  passed  him  in  9  seconds.  At 
what  rate  per  hour  was  this  second  person  walking? 

50.  A  man  can  row  5  miles  an  hour  in  still  water.  How  far  may 
he  go  down  a  stream  which  flows  at  the  rate  of  3  miles  an  hour,  so 
that  he  may  just  take  2  hr.  40  min.  for  the  round  trip? 
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51.  When  are  the  hour-hand  and  the  minute-hand  of  a  clock  first 
together  after  2  o'clock? 

52.  When  are  the  hands  of  a  clock  opposite  to  each  other  between 
7  and  8  o'clock? 

53.  At  what  time,  between  3  and  4  o'clock,  is  the  minute-hand 
5  minute  spaces  in  advance  of  the  hour-hand? 

54.  A  clock  which  was  15  minutes  fast  at  11  a.m.  on  Wednesday, 
is  exactly  right  at  4.30  p.m.  on  Friday.  How  many  minutes  will  it 
be  slow  at  10  minutes  to  7  p.m.  on  Saturday? 

55.  A  can  do  one-half  as  much  work  as  B;  B  can  do  one-half  as 
much  as  C;  together  they  can  complete  a  piece  of  work  in  12  days. 
In  what  time  could  each  alone  complete  it? 

56.  A  number  of  men  engage  to  do  a  piece  of  work  in  9  days. 
How  long  may  5  men  remain  away,  and  the  work  be  finished  in  the 
same  time  by  their  bringing  10  men  more  with  them? 

57.  A  vessel  can  be  emptied  by  3  taps;  by  the  first  alone  in  80 
minutes,  by  the  second  alone  in  200  minutes,  and  by  the  third  alone 
in  5  hours.  In  what  time  will  the  vessel  be  emptied  if  the  three  taps 
are  opened  together? 

58.  If  15  men,  18  women  and  26  boys  receive  $64-40  for  a  day's 
work  and  2  men  receive  as  much  as  3  women  or  10  boys,  what  does 
each  man,  woman,  and  boy,  respectively,  receive  for  a  day's  work? 

59.  If  4  men  or  7  boys  can  do  a  piece  of  work  in  42  days,  in  what 
time  can  7  men  and  4  boys  do  it? 

60.  Two  men  working  together  can  do  a  piece  of  work  in  20  days. 
If  the  work  is  worth  $120,  and  one  man  worked  7  days  less  than  the 
other,  how  should  the  money  be  divided? 

61.  Two  men  and  5  boys  can  do  a  piece  of  work  in  20  days;  1 
man  and  8  boys  can  do  it  in  18  days.  In  what  time  can  a  man  or  a 
boy  do  it? 

62.  A  can  do  as  much  work  in  10  hours  as  B  can  do  in  11,  but  he 
does  not  work  the  same  time.  If  A  earns  $29-70  and  B  earns  $30-00, 
compare  the  times  they  each  worked. 

11 
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63.  A  and  B  work  65  and  7|  hours  a  day,  respectively,  for  one 
day  and  receive  the  same  wages;  on  the  second  day  they  work  6j 
and  S\  hours  a  day,  respectively;  they  receive  $13-98  for  their  two 
days'  work.     How  should  it  be  divided? 

64.  A  can  do  a  piece  of  work  in  10  days,  B  in  12,  C  in  15.  They 
all  begin  together,  but  only  C  continues  till  the  work  is  finished,  A 
leaving  3  .days,  and  B  2\  days  before  completion.  In  what  time  is 
the  work  done? 

65.  How  many  board  feet  are  there  in  a  stick  of  timber  20  ft. 
long  and  18  in.  square? 

66.  Find  the  cost  of  40  scantlings  2  in.  by  4  in.  and  18  ft.  long  at 
$18  per  M  (1000). 

67.  How  much  inch  lumber  is  required  for  a  floor  28  ft.  by  32  ft, 
and  what  will  it  cost  at  $25  per  M? 

68.  A  bridge  80  ft.  long  and  20  ft.  wide,  is  covered  with  oak 
planks  2§  in.  thick.     What  will  it  cost  at  $32  per  M? 

69.  How  many  feet  of  inch  siding  are  needed  for  a  house  28  ft. 
by  32  ft.  and  18  ft.  high,  the  siding  being  5  in.  wide  and  laid  4  in.  to 
the  weather,  no  allowance  being  made  for  gables  or  for  doors  and 
windows? 

70.  What  will  it  cost  at  $18  per  thousand  to  fence  a  field  30  rods 
by  40  rods  with  one  round  of  9  in.  boards  and  5  of  6  in.  boards,  the 
boards  being  1  in.  thick? 

71.  A  sidewalk  is  440  yards  long  and  8  feet  wide,  and  is  made  of 
plank  2  in.  thick.  The  planks  rest  on  three  continuous  lines  of  scant- 
ling 3  in.  by  4  in.     Find  the  cost  of  the  lumber  at  $15  per  M. 

72.  How  many  yards  of  carpet  27  in.  wide  will  be  required  for 
a  room  21  ft.  9  in.  long  and  18  ft.  9  in.  wide,  the  carpet  running  length- 
wise and  there  being  no  waste  in  matching? 

73.  Find  the  cost  of  carpeting  a  room  14  ft.  8  in.  by  18  ft.  with 
27  in.  carpet,  running  lengthwise,  and  costing  $1-20  a  yard,  allowing 
4  in.  on  each  strip  for  waste  in  matching. 

74.  How  many  yards  of  27  in.  carpet  are  required  for  a  room  17 
ft.  6  in.  by  15  ft.  5  in.,  if  the  strips  run  crosswise  and  7  in.  be  wasted 
in  matching  each  strip  except  the  first  one? 
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75.  A  room  20  ft.  by  17  ft.  is  carpeted  with  a  carpet  1  yd.  wide 
(without  a  pattern),  running  lengthwise  and  costing  $1*20  a  yard.  It 
is  surrounded  by  a  carpet  border  1  foot  wide  costing  75c,  a  yard. 
Find  the  total  cost. 

76.  Find  the  cost  of  stair  carpet  at  $1-05  a  yard  for  a  flight  of 
stairs  of  20  steps,  11  in.  wide  with  7  in.  rise. 

77.  How  many  strips  of  18  in.  paper  are  required  for  a  room  30 
ft.  by  24  ft.,  if  there  are  4  windows  and  2  doors,  allowing  3  feet  for 
each? 

78.  The  walls  of  a  room  are  8  ft.  6  in.  above  the  base-board,  and 
the  total  length  of  the  four  walls,  allowing  for  openings,  is  72  ft.  Al- 
lowing 6  in.  on  each  strip  for  matching,  what  will  the  paper  cost  at 
40c.  a  single  roll,  the  paper  being  18  in.  wide? 

79.  How  many  square  yards  of  plastering  are  there  in  the  walls 
and  ceiling  of  a  room  16  ft.  by  20  ft.  and  9  ft.  high,  deducting  14  sq. 
yd.  for  openings  and  base-board? 

80.  Find  the  cost  of  plastering  a  room  30  ft.  by  27  ft.  and  12  ft. 
high  at  20c.  a  sq.  yd.,  if  there  are  two  doors  each  3  ft.  by  7  ft.  and 
three  windows  each  3  ft.  4  in.  by  6  ft.,  the  plasterer  being  allowed  pay 
for  one-half  the  area  of  the  openings  for  his  trouble  in  plastering  around 
them. 


Commercial  Arithmetic 


PERCENTAGE 

The  term  Per  Cent,  means  Hundredths. 

The  fraction  ^^  or   -05  is  also  written  5  per  cent., 
or  5%. 

A  per  cent,   of  any  quantity  is  simply   a  fraction  of 
that    quantity,    the    denominator    of    the    fraction    being 

100.     Thus: 

25 


25%  of  a  quantity  =jn^  or  -25  or  |  of  it. 
^or  .375  or  I  of  it. 


37i% 
62i% 

f 

f 


S7h 


=  ^or  .625  or  f  of  it. 


f  of  100 

100 
i  of  100 

100 
I  of  100 

100 


or  75%  of  it. 
or  40%  of  it. 
or  14f  %  of  it. 


12 


12%  of  $30  =  jQQ  of  $30  =  $3- 60. 
45  is  f  or  •  75  of  60,  therefore  45  is  75%  of  60. 


EXERCISE 

1.  Express  the  following  as  fractions  in  their  lowest  terms:  20%, 

35%.  40%,  16|%,  75%.  87i%,  85f%.  37i%.  100%,  112i%. 

2.  What  per  cent,  is  each  of  the  following:  f.J,  ^,  -^,  yi,  ^, 
.25,  .365,  .0875? 
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3.  What  per  cent,  of  625  is  25?     What  per  cent,  of  12  is  9?     What 
per  cent,  of  375  is  15? 

^4.  What  %  of  100  is  4?  What  %  of  200  is  6?  What  %  of  250 
is  5? 

^5.  7  is  what  %  of  35?  12  is  what  %  of  72?  95  is  what  %  of 
1900?     12i  is  what  %  of  225?     f  is  what  %  of  17i? 

6.  Find  12i%  of  1728  men;  of  864  bushels. 

7.  Find  3i«^%  of  $144-16. 

8.  Find  l^%  of  $225,000,000. 

9.  Find  33i%  of  1260  marks;  of  172-  80  francs. 
10*  $365  is  what  %  of  $5840? 

11.  36  minutes  is  what  %  of  1  day? 

12.  £3  2s.  6d.  is  what  %  of  £25? 

13.  Ten  per  cent,  of  a  certain  number  is  13;  find  the  number. 

14.  The  number  of  boys  in  a  school  is  60%  of  the  number  of  girls. 
The  number  of  girls  is  60;  how  many  pt^pils  are  there  in  the  school? 

15.  Distilled  water  is  composed  of  two  gases,  11^%  by  weight 
being  hydrogen  and  the  remainder  oxygen.  Find  the  weight  of  each 
gas  that  can  be  obtained  from  10  lb.  of  water. 

16.  The  average  attendance  at  a  school  this  term  is  225,  which  is 
an  increase  of  12^%  on  the  average  attendance  of  last  term;  what 
was  the  average  attendance  last  term? 

-17.  What  number  increased  by  14%  of  itself  is  equivalent  to  285? 

18.  What  number  diminished  by  11^%  of  itself  is  equivalent  to 
710? 

19.  A  crystal  of  copper  sulphate  weighing  5  grams  is  heated  suffi- 
ciently to  expel  all  the  water  from  it  and  the  residue  weighs  3  "196 
grams.     What  per  cent,  of  water  did  the  crystal  contain? 

20.  On  account  of  the  increase  in  the  value  of  flour  the  price  of  bread 
is  advanced  25%.  Formerly  ten  loaves  were  sold  for  one  dollar;  what 
number  of  loaves  may  be  now  be  had  for  fifty  cents? 
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21.  A  regiment  lost  20%  of  its  men  in  a  battle;  10%  of  the  re- 
mainder deserted,  there  then  remained  360  men.  How  many  men 
were  there  originally  in  the  regiment? 

22.  In  1911  the  population  of  Canada  was  7,206,643  of  which 
3,821,995  were  males.  Find  to  the  nearest  integer  what  per  cent, 
of  the  population  was  male. 

23.  The  earnings  of  a  mill  for  two  years  amounted  to  $6560;  the 
earnings  of  the  2nd  year  were  5%  more  than  the  earnings  of  the  1st 
year.     Find  the  amount  of  the  2nd  year's  earnings. 

24.  Water  expands  10%  in  freezing;  how  many  cubic  feet  of  ice 
will  weigh  1  ton,  given  that  1  cu.  ft.  of  water  weighs  62§  lb.? 

25.  A  bankrupt  pays  30%  of  his  debts;  the  amount  that  a  creditor 
receives  is  what  per  cent,  of  his  loss.?  *. 

26.  In  1915  the  United  States  imported  1,135,000,000  lb.  of  wood 
pulp  of  which  Canada  supplied  69%.  How  many  tons  did  Canada 
supply? 

(2a  a  teacher  spends  92^%  of  his  salary,  and  has  $120  left  each 
yeaf;  in  how  many  years  will  he  save  one  year's  salary? 


One  number  is  double  another;  10%  of  the  greater  and  12§% 
of  the  less  together  make  39;  what  are  the  numbers? 

29.  The  analysis  of  a  specimen  of  lignite  is  given  as  follows :  moisture, 
29-07%,;  combustible  matter,  28-96%;  fixed  carbon,  24-47%;  ash, 
17  •  50%.     Find  the  weight  of  each  in  a  ton  of  lignite. 

30.  The  average  composition  of  butter  is:  fat  83%,  water  13%, 
casein  1%,  salt  3%.  The  output  of  a  creamery  for  one  week  was 
50  tubs  of  60  lb.  each  of  butter  having  the  average  composition. 
How  much  was  fat?  water?  casein?   salt? 

'    (^}^ -^'^  money  is  33^%  more  than  B's;  how  much  per  cent,  is 
B's  of  A's? 

32,  A  boy  changed  33^%  of  his  paper  money  into  silver;  he  spent 
50%  of  this  silver  in  buying  a  ball  and  bat,  which  cost  $1-50;  how  much 
money  had  he? 

(33.;  The  number  of  girls  in  a  school  exceeds  the  number  of  boys 
by  50;  the  number  qf  boys  is  37^%  of  the  whole;  find  the  number 
of  girls. 
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|34y  A  can  do  10%  of  a  piece  of  work  in  1  day,  and  B  12^%;  what 
per  cent,  of  the  work  will  remain  to  be  done  after  A  has  worked  2 
days,  and  B  3  days? 

J  35.  A  man  who  owned  30%  of  a  mine  sold  33|%  of  his  share  for 
$12000;  what  is  the  value  of  the  mine?  ""^ 

036.  A  farm  cost  $4000;  60%  of  this  sum  was  40%  of  3  times  the 
value  of  the  house  that  was  built  on  the  farm;  what  was  the  cost  of 
the  house? 

37.  Divide  1440  into  three  parts,  so  that  10%  of  the  first  part, 
12^%  of  the  second  part,  and  16f  %  of  the  third  part  may  be  equal. 

38.  One-fifth  is  what  per  cent,  of  one-half? 

/^^^^A  owns  80%  of  a  farm  and  B  owns  the  remainder;  C  sells 
tnefarm  for  them  and  receives  4%  of  the  selling  price  for  his  services; 
what  per  cent,  of  the  selling  price  does  A  receive? 

40.  A  cow  gave  22  lb.  of  milk  at  night  and  19  lb.  in  the  morning. 
The  test  showed  the  evening's  milk  to  contain  4-2%  of  butter  fat,  and 
the  morning's  4-3.  How  much  butter  fat  did  the  cow  produce  at  the 
two  milkings? 

41.  A  druggist  buys  goods  at  $5  per  pound  Av.,  and  sells  at  $5  per      l'^- 
pound  Troy;  his  gain  is  what  per  cent,  of  the  cost? 

42.  Mr.  Brown  sold  his  farm  for  $15840,  which  was  10%  less  than 
he  gave  for  it,  and  he  gave  10%  more  than  it  was  worth;  what  was  the 
actual  value  of  the  farm? 

(4^  Two  per  cent,  of  a  certain  number,  and  3%  of  half  of  the 
number,  together  make  21 ;  what  is  the  number? 

(44)  Five  per  cent,  of  a  certain  number  and  6%  of  twice  that  number, 
together  make  175;  find  the  former  number. 

45.  A  farmer  tested  the  skim  milk  from  his  separator  and  found  it 
to  contain  '13%  of  butter  fat.  The  separator  was  adjusted  and  a 
second  test  showed  -05%  of  butter  fat.  If  the  separator  had  been  out 
of  adjustment  for  30  days  what  was  the  loss  on  a  herd  of  20  cows 
averaging  25  lb.  of  milk  per  day,  butter  fat  being  valued  at  28  cents 
per  lb? 


168  ARITHMETIC 


TRADE  DISCOUNT 

It  is  the  custom  of  manufacturers  and  wholesale  dealers 
to  issue  catalogues,  with  list  prices  at  which  their  prod- 
ucts are  offered  for  sale. 

From  these  prices  one  or  more  discounts  are  usually 
given. 

Thus,  if  the  catalogue  or  list  price  of  a  book  is  $3-00 
with  a  discount  of  25%,  the  book  would  sell  for  $3-00 
less  25%  of  $3-00,  or  $2-25. 

Here  $3  •  00  is  the  List  or  Marked  Price,  and  $2  •  25  is 
the  Selling  Price. 

When  dealers  wish  to  change  the  selling  prices  of  their 
goods,  by  reason  of  a  difference  in  the  cost  of  production, 
or  in  the  expense  of  putting  them  upon  the  market,  or  for 
any  other  cause,  they  usually  alter  the  rates  of  discount, 
the  list  prices  remaining  unchanged. 

If  they  find  it  necessary  to  decrease  the  selling  price, 
they  may  offer  additional  discounts  or  increase  those  al- 
ready in  use.  If  they  find  it  necessary  to  increase  the 
selling  price,  they  may  offer  fewer  discounts  or  decrease 
those  already  in  use. 

This  method  is  more  convenient  and  less  expensive 
than  that  of  issuing  new  catalogues  and  list  prices. 

If  two  or  more  discounts  are  allowed,  the  first  dis- 
count is  a  certain  per  cent,  of  the  list  price;  the  second 
discount  is  a  certain  per  cent,  of  the  remainder  after 
deducting  the  first  discount;  and  so  on  if  further  discounts 
are  given. 
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If  a  watch  is  listed  at  $50,   with  discounts  of  40%, 
20%  and  10%, 

the  first  discount  is  40%  of  $50  or  $20, 
.'.  the  first  reduced  price  is  $30. 

The  second  discount  is  20%  of  $30  or  $6, 
/.  the  second  reduced  price  is  $24. 

The  third  discount  is  10%  of  $24  or  $2-40, 
.*.  the  selling  price  is  $21-60. 

In  this  case  the  total  discount  is  $50 -$21  -60  or  $28-40. 

If  a  single  discount  of  70%  (40+20+10)  were  allowed, 
the  discount  would  be  $35. 

Why   is   a  single   discount   of   70%   not  equal  to   the 
three  successive  discounts  of  40%,  20%  and  10%? 

The  following  shows  the  form  of  an  invoice  of  goods 
purchased  from  a  wholesale  dealer. 

TORONTO . .  J  una  4th , 1917.. 
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EXERCISE 

1.  Find  the  selling  price  in  each  case,  if  the  list  prices  and  rates 
of  discount  are  as  follows: 

(a)  $540;  20%.     (b)  $1000;  25%  and  10%. 

(c)  $2500;  10%.  8%  and  5%. 

(d)  $1440;  25%,  12^%  and  16|%. 

(e)  $975;  40%,  20%  and  2%. 

2.  After  a  discount  of  15%  had  been  deducted,  a  merchant  paid 
$850  for  a  bill  of  goods;  what  was  the  amount  of  the  discount? 

3.  A  merchant  paid  $170  for  a  bill  of  goods,  after  a  discount  of 
$30  had  been  taken  off;  what  was  the  rate  of  discount? 

4.  A  trader  bought  a  lot  of  paper  listed  at  $5  per  ream,  at  a  dis- 
count of  12|%;  he  received  a  further  reduction  of  2%  for  cash;  what 
did  the  paper  cost  him  per  ream? 

5.  At  what  price  must  an  article  which  cost  $12  be  marked,  in 
order  that  after  a  discount  of  10%  has  been  taken  off,  there  may  be 
a  gain  of  $3? 

-.^^  6.  An  article  sold  for  $42;  a  discount  of  12^%  had  been  given; 
what  was  the  marked  price? 

N^  7.  A  tradesman  increases  the  price  of  an  article  which  now  sells 
for  $3,  so  that  after  giving  a  discount  of  20%  he  may  still  receive 
the  former  price;  find  the  marked  price  of  the  article. 

\A8.  A  tradesman  reduces  the  price  of  his  goods  by  10%;  he  allows 
a  customer  a  further  reduction  of  10%  off  this  latter  price;  what  per 
cent,  of  the  original  price  does  the  customer  pay? 

-^9.  What  is  the  difference  between  20%  off,  and  10  and  10% 
off — the  marked  price  being  $12? 

^^^10.  A  merchant  marks  his  goods  at  an  advance  of  33^%  on  cost, 
and  allows  a  discount  of  5%  for  cash;  find  the  cost  of  an  article  of 
which  the  cash  price  is  $7  •  60. 

11.  A  trader  gains  $2-60  after  allowing  a  discount  of  10%  from 
the  marked  price  of  an  article;  he  marked  his  goods  at  an  advance 
of  40%  on  cost;  find  the  cost. 
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12.  What  is  the  cash  value  of  150  axes  at  $2-50  per  dozen,  there 
being  a  discount  of  10%  for  cash? 

13.  A  merchant  buys  goods  at  50%  and  20%  off  and  sells  them  at 
20%  and  10%  off  the  same  list  price.     What  is  his  gain  per  cent? 

14.  A  lot  of  goods  was  marked  40%  above  cost;  30%  discount 
was  given;  find  the  gain  or  loss  per  cent,  of  cost. 

15.  What  rate  per  cent,  discount  is  equivalent  to  giving  one- 
half  of  an  ounce  with  each  pound  for  good  weight? 

16.  What  rate  per  cent,  discount  is  equivalent  to  giving  one- 
half  of  an  inch  with  each  yard  for  good  measure? 

*>^17.  A  bookseller  gives  a  discount  of  10%  for  cash,  and  allows 
teachers  a  second  discount  of  5%  on  all  cash  prices.  A  teacher  paid 
$3-42  for  a  book;  what  was  the  marked  price? 

18.  A  grocer  mixes  one  quart  of  water  with  every  two  gallons 
of  vinegar;  what  trade  discount  will  this  enable  him  to  give? 

19.  Suppose  you  were  offered  a  single  discount  of  45%,  or  two 
discounts  of  30%  and  20%,  which  would  you  take?  What  would 
be  the  difference  on  merchandise  listed  at  $1000? 

20.  What  discount  is  given  when  15  articles  at  the  reduced  price 
can  be  bought  for  that  sum  which  would  pay  for  12  articles  at  the 
list  price? 

21.  A  tradesman  makes  a  gain  of  10%  of  cost  after  giving  a  discount 
of  10%;  what  would  be  his  gain  per  cent,  of  cost  if  he  gave  a  discount 
of  only  5%? 

'^  22.  What  single  discount  is  equal  to  the  discount  series: 

(a)  20%,  10%.  (e)    10%,  10%,  10%. 

(b)  60%.  12i%.  (/)    33i%,  10%,  5%. 

(c)  10%,  8%.  ig)    16f%,  10%,2%. 

(d)  30%,  25%.  20%.  (h)   33j%,  25%.  20%,  10%. 

23.  10  and  what  %  off  is  equivalent  to  15%  off? 

24.  The  marked  price  of  certain  goods  was  reduced  on  account 
of  damage  by  fire;  a  further  reduction  of  10%  is  given  for  cash;  goods 
that  were  originally  marked  $5,  were  sold  for  cash  for  $3-60;  what 
reduction  of  marked  price  was  made? 
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25.  Marking  goods  5%  above  cost  and  giving  a  discount  of  5% 
off  the  marked  price,  is  equivalent  to  what  loss  per  cent,  of  cost? 

26.  A  merchant  offered  a  reduction  of  50  cents  from  the  marked 
price  of  a  hat;  he  gave  a  further  reduction  of  45  cents  for  cash,  this 
being  at  the  same  rate  as  the  former;  what  was  the  selling  price  of 
the  hat? 

27.  At  what  price  must  an  article  which  cost  $1-50  be  marked, 
so  that  there  may  be  a  gain  of  25  cents  after  a  discount  of  25  per  cent, 
has  been  given? 

28.  Five  per  cent,  of  the  selling  price  is  equal  to  four  per  cent, 
of  the  list  price;  the  discount  is  10  cents;  find  the  list  price. 

29.  A  bill  of  goods  amounting  to  $327-50  was  bought  on  Oct.  1, 
on  the  following  terms:  3  months'  credit;  or  5%  off  if  paid  in  60  days: 
or  10%  off  if  paid  in  30  days.  How  much  would  settle  the  bill  on 
Jan.  1?     On  Nov.  20?     On  Oct.  27? 

PROFIT  AND  LOSS 

A  gain  or  loss  in  business  is  usually  stated  as  a  per 
cent,  of  the  Cost  Price. 

Thus,  if  a  dealer  buys  an  article  for  $200  and  sells 
it  at  again  of  15%, 

the  selling  price  =  $200 +  1^1?  oi  $200  =  $230, 
or  the  selling  price  =  115%  of  $200  =  i^  of  $200  =  $230. 

If  he  sells  it  at  a  loss  of  15%, 
the  selling  price  =  $200  -  tVo  oi  $200  =  $170, 
or  the  selling  price  =  85%  of  $200  =  t%%  of  $200  =  $170. 


EXERCISE 

1.  Find  the  selling  price  of  an  article,  the  cost  price  and  rate  of 
profit  or  loss  being,  in  each  case,  as  follows: 

(a^    $240;  10%  profit.  (b)    $312-40;  25%  loss. 

(c)    $73-20;  12|%  loss.  (d)    $210-30;  16f%  profit. 

(e)    $1262-60;  15%  profit.  (/)    $4562-19;  1 4%  loss. 
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2.  Find  the  rate  per  cent,  of  gain  or  loss,  the  cost  price  and  selling 
price  being,  in  each  case,  as  follows: 

(a)  Cost  price,  $250;  selling  price,  $300. 

(b)  Cost  price,  $210;  selling  price,  $140. 

(C)  Cost  price,  $312-40;  selling  price,  $234-30. 
(d)  Cost  price.  $1234  -  56 ;  selling  price,  $1440  -  32. 

3.  Find  the  cost  price  when  the  selling  price  and  rate  of  profit 
or  loss  are  as  follows: 

(a)    $630,  12  J  %  loss.  (b)   $630,  12^%  gain. 

(c)  $4050,  35%  gain.  {d)    $7105,  2%  loss. 

vj  4.  For  how  much  each  must  hats  be  sold  that  cost  $21  a  dozen, 
to  gain  20%? 

■^5.  A  merchant  started  in  business  with  a  capital  of  $6000  and 
gained  12^%  the  first  year  and  added  75%  of  the  gain  to  the  capital; 
the  second  year  he  gained  20%  of  this  increased  capital  and  added 
one-half  of  it  to  his  capital;  the  third  year  he  gained  40%;  what  was 
the  amount  of  gain  in  the  third  year? 

If 6.  A  drover  bought  240  sheep  at  $8  each;  5%  of  the  flock  died; 
for  how  much  each  must  he  sell  the  remainder  to  gain  20%? 

\f7.  Twelve  hundred  reams  of  paper  were  bought  for  $1000;  for 
what  must  it  be  sold  per  quire  to  gain  12^%? 

'^  8.  A  merchant  bought  a  quantity  of  vinegar  at  20  cents  a  gallon; 
12^%  leaked  away;  for  how  much  per  gallon  should  he  sell  the  re- 
mainder that  he  may  neither  gain  nor  lose? 

vj  9.  A  bought  goods  for  $12600;  he  sells  J  at  a  gain  of  20%,  and 
the  remainder  at  a  loss  of  10%;  does  he  gain  or  lose  on  the  whole? 

■0  10.  A  newsboy  buys  12  papers  for  7  cents;  he  sells  at  1  cent  each; 
what  per  cent,  profit  does  he  make? 

sill.  Iff  of  a  quantity  of  goods  be  sold  for  what  the  whole  cost, 
what  is  the  gain  per  cent? 

!l2.\  A  merchant  loses  20%  of  his  goods  by  leakage;  by  what  per 
cent,  must  he  increase  the  cost  price  per  gallon  to  gain  20%  on  his 
investment? 

jl3j  Isold  flour  at  $2-70  per  hundred,  losing  10%;  what  would  be 
the  loss  per  cent,  if  sold  for  $2-55? 
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^T4j  If  15%  is  lost  when  an  article  is  sold  for  $4-25,  for  what  should 
it  be  sold  to  gain  15%? 

15.  If  5%  more  is  gained  when  an  article  is  sold  for  $4-70  than 
when  sold  for  $4-50;  find  the  gain  %  when  the  article  is  sold  for  $4-25. 

16.  I  bought  wheat  and  sold  it  so  as  to  gain  12^%;  reinvested  the 
whole  sum  and  made  the  same  rate  of  gain;  reinvested  and  lost  25%; 
find  my  total  gain  or  loss  per  cent. 

17.  A  drover  bought  a  number  of  sheep  at  $8  each;  10%  of  the 
number  died;  for  how  much  each  must  he  sell  the  remainder  to  gain 
$1  for  each  sheep  bought? 

18.  A  ship  loade-d  with  4000  bbl.  of  apples  lost  10%  of  the  cargo 
in  a  storm;  at  what  advance  per  cent,  of  cost  must  the  apples  be  sold 
that  there  may  be  neither  loss  nor  gain? 

19.  A  dealer  sold  two  horses  for  $198  each;  on  the  one  he  gained 
10%  and  on  the  other  he  lost  10%;  find  his  total  loss  per  cent. 

20.  I  bought  paper  at  $6  per  ream;  what  must  I  ask  per  quire  for 
it,  so  that  after  throwing  off  5%,  I  may  make  a  gain  of  20%? 

21.  When  milk  is  sold  at  the  rate  of  16  quarts  for  one  dollar,  there 
is  a  gain  of  25%;  what  would  be  the  gain  per  cent,  if  15  quarts  were 
sold  for  the  same  sum? 

22.  If  4  of  the  cost  price  equals  f  of  the  selling  price,  find  the  gain 
per  cent. 

23.  A  merchant  buys  4  gal.  2  qt.  of  vinegar  for  one  dollar,  and 
sells  2  gal.  3  qt.  for  the  same  sum;  what  does  he  gain  per  cent.? 

24.  In  summer  I  can  buy  23  milk  tickets  for  $1,  while  in  the  winter 
I  can  buy  only  18  for  $1.  The  winter  price  is  what  %  advance  on  the 
summer  price? 

25.  What  does  a  grocer  gain  per  cent,  by  selling  15f  oz.  for  1  pound? 

26.  A  newsboy  buys  papers  at  the  rate  of  8  for  5  cents,  and  sells 
at  2  cents  each;  what  profit  per  cent,  does  he  make? 

27.  A  man  buys  a  horse  for  $180;  for  how  much  must  it  be  sold 
to  make  a  profit  of  25%,  after  paying  ten  dollars  to  the  agent  who 
sells  the  horse? 

/ 
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28.  An  apple-woman  buys  apples  at  the  rate  of  100  for  25  cents; 
10%  of  her  stock  is  lost  by  decay;  what  per  cent,  does  she  gain  by 
selling  5  for  3  cents? 

29.  A  sells  a  piano  to  B  at  a  gain  of  15%;  B  sells  to  C  at  a  gain  of 
20%;  C  buys  for  $190  more  than  A  paid;  what  did  the  piano  cost  A? 

30.  A  sold  an  article  to  B,  B  sold  to  C,  and  C  to  D;  each  made  a 
gain  of  5%;  C's  gain  was  $5  more  than  A's;  what  did  D  pay  for  the 
article? 

31.  The  cost  of  manufacturing  a  machine  is  $36.  The  expense  of 
selling  it  is  20%  of  the  cost.  If  it  is  sold  for  $60,  what  %  of  the  selling 
price  is  the  cost,  the  expense  and  the  profit  respectively? 

32.  A  drover  sold  5  cows  for  $60  each;  on  one  he  gained  10%; 
on  each  of  two  others  25%;  on  the  remaining  two  he  lost  33^%;  did 
he  gain  or  lose?     What  per  cent.? 

33.  How  many  bushels  of  corn  at  40  cents  a  bushel  must  be  mixed 
with  100  bushels  of  oats  at  50  cents  a  bushel  to  make  a  gain  of  10% 
when  the  mixture  is  sold  at  50  cents  a  bushel? 

34.  If  3  articles  are  sold  for  the  amount  that  4  cost,  what  is  the 
gain  per  cent.? 

35.  A  and  B  invested  equal  sums  of  money  in  business;  A  gained 
20%  on  his  money,  B  gained  $100;  B's  money  was  then  double  A's; 
what  sum  did  each  invest? 

36.  A  grocer  sold  goods  for  $16-10,  gaining  15%;  if  he  had  sold 
them  for  $20,  what  would  have  been  his  rate  of  gain? 

37.  A  merchant  bought  5  hogsheads  (63  gallons  each)  of  molasses 
at  25  cents  a  gallon.  He  paid  $8-20  for  freight  and  $1  •  80  for  cartage. 
He  loses  10%  of  the  molasses  by  leakage;  6%  of  all  sales  cannot  be 
collected;  for  how  much  per  gallon  must  he  sell  to  make  a  net  gain  of 
40  per  cent.? 

38.  A  person  buys  an  article  and  sells  it  so  as  to  gain  5%.  If 
he  had  bought  it  at  5%  less,  and  sold  for  $1  less,  he  would  have  gained 
10%.     Find  the  cost  price. 

39.  Smith  having  lost  25%  of  his  capital,  is  now  worth  as  much 
as  Jones  who  has  just  gained  20%  of  his  capital.  Jones'  original 
capital  was  $9600;  what  was  Smith's  original  capital? 

40.  An  article  cost  $4  and  is  sold  at  a  gain  of  120%;  what  is  the 
selling  price?     Cpuld  it  have  been  sold  at  a  loss  of  120%? 
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COMMISSION 

If  an  agent  buys  or  sells  goods  for  another  person,  the 
amount  he  is  paid  for  his  services  is  called  Commission. 

The  commission  is  usually  calculated  at  a  certain  rate 
per  cent,  of  the  Buying  Price  when  the  goods  are  bought, 
or  of  the  Selling  Price  when  the  goods  are  sold. 

Thus,  if  an  agent  sells  goods  for  $250  and  charges 
4%  commission, 

the  amount  of  his  commission  is  4%  of  $250  or  $10, 
.'.  the  Net  Proceeds,  or  the  amount  remitted  to  his  em- 
ployer, from  the  sale  of  the  goods  will  be  $240. 

If  an  agent  buys  $500  worth  of  goods  on  a  commission 
of  3%, 

the  commission  will  be  3%  of  $500  or  $15, 
.*.  the  Total  Cost  of  the  goods,   to  his  employer,   will 
be  $515. 

EXERCISE 

~^1.  Find  the  commission  and  the  net  proceeds  of  the  following 
sales: 

(a)  2000  bus.  of  wheat  @  90c.  at  3%  commission. 

(6)  1200  bus.  of  potatoes  @  80c.  at  3^%  commission. 

(c)  120  bbl.  of  apples  @  $1  -60  at  5%  commission. 

(d)  300  bales  of  cotton  @  $42  at  1^  %  commission. 

(e)  2400  lb.  of  rice  @  Sjc.  at  6^%  commission. 
(/)  225  tons  of  hay  @  $16-20  at  5%  commission. 
(g)  1250  doz.  of  eggs  @  24c.  at  2^%  commission. 

2.  An  agent  sold  15000  bushels  of  potatoes  at  40  cents  per  bushel; 
his  commission  was  2^%;  what  sum  did  he  send  to  his  employer? 

3.  An  agent  received  a  consignment  of  wheat  which  he  sold  on 
a  commission  of  1^%;  the  amount  sent  to  his  employer  was  equiva- 
lent to  65f  cents  a  bushel;  at  what  price  was  the  wheat  sold? 
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4.  An  agent  transmitted  to  his  employer  $1568,  retaining  $32 
as  his  commission  for  effecting  a  sale;  at  what  rate  was  the  commis- 
sion calculated? 

5.  A  commission  merchant  retained  $40  from  the  proceeds  of 
a  sale  of  5000  lb.  of  butter  at  20  cents  per  pound;  what  rate  of  com- 
mission did  he  charge? 

6.  An  agent  sold  a  consignment  of  goods  for  $5200  and  sent 
$5096  to  his  employer;  what  rate  of  commission  did  he  charge? 

7.  An  agent's  commission  was  $50  for  selling  some  land  at 
$125  per  acre;  how  many  acres  were  sold  at  that  price,  the  commis- 
sion being  reckoned  at  ^%? 

8.  An  agent  charged  $75  for  selling  a  house  for  $10000;  what 
rate  of  commission  was  charged? 

9.  An  agent  buys  for  his  employer  1000  bushels  of  wheat  at  65 
cents  a  bushel;  what  is  the  agent's  commission  at  the  rate  of  2^%? 

10.  How  much  money  must  be  sent  to  an  agent  that  he  may  pur- 
chase a  horse  for  me  at  $100,  and  have  his  commission  of  2%? 

11.  A  merchant  sent  $525  to  an  agent  in  Atlanta,  requesting 
him  to  purchase  cotton,  after  retaining  his  commission  of  5%  of  the 
sum  paid  by  him  for  the  cotton;  what  was  the  commission? 

12.  $1750  includes  the  price  paid  by  an  agent  for  certain  goods 
and  his  commission  of  2%;  what  sum  was  paid  by  the  agent  for  the 
goods? 

13.  An  agent  received  $3570  to  be  used  in  buying  sugar  at  5  cents 
a  pound  after  paying  his  commission  of  2%  of  the  amount  paid  by  him 
for  the  sugar;  what  was  his  commission? 

14.  A  commission  agent  retained  $80  out  of  $2480  sent  to  him 
for  investment  and  invested  the  balance;  find  his  rate  of  commission. 

15.  I  instruct  my  lawyer  to  collect  an  account  of  $1250.  He 
collects  80%  of  it  and  charges  a  commission  of  5^%  on  the  part  col- 
lected.    How  much  should  he  pay  me? 


16.  I  sent  $1224  to  an  agent,  requesting  him  to  buy  pork  for 
at  $4-75  per  cwt.;  he  charged  2%  commission;  how  many  lb.  of  p 


me 

many  lb.  of  pork 

did  he  send  me? 

12 
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17.  An  agent  bought  12000  bushels  of  wheat  at  80  cents,  and  charged 
1*%  commission;  how  much  money  must  his  employer  remit  him? 

18.  A  commission  agent  received  a  consignment  of  638  bbl.  of 
apples;  he  sold  at  $2-50  per  bbl.,  and  after  deducting  the  proper  com- 
missions, invested  the  balance  in  sugar  at  4c.  per  lb.  He  charged 
2%  commission  on  sales,  and  l|%  on  purchases.  What  was  his 
total  commission,  and  how  much  sugar  did  he  send  to  his  employer? 

Solution. — The  selling  price  of  the  apples  =$1595. 
The  commission  for  selling         =$31-90. 
/.  the  net  proceeds  =  $1 563  •  10. 

For  each  100  lb.  of  sugar  bought  the  agent  pays  $4. 
The  commission  for  buying  100  lb.  =6c. 

/.each  100  lb.  will  cost  the  employer  $4-06. 

1563  10 

.-.the  number  of  100  lb.  bought  = =385. 

4-06 

.'.  the  commission  for  buying         =  6c.  X  385  =  $23  •  10, 
/.the  total  commission  =$55. 

19.  An  agent  sold  on  a  commission  of  ^%  a  cargo  of  1200  tons 
of  coal,  at  $4-75  per  ton;  he  invested  the  net  proceeds,  after  retaining 
a  commission  of  1%,  in  lumber  at  $18  per  M.  How  many  feet  of 
lumber  did  he  buy? 

^^  A  commission  merchant  received  a  consignment  of  2000  bbl. 
of  flour,  which  he  sold  at  $8  a  bbl.,  on  a  commission  of  l|%;  the  ex- 
penses for  freight,  paid  by  the  agent  out  of  the  proceeds,  amounted 
to  $647-50;  he  bought  cotton  at  15  cents  a  pound  with  the  net  proceeds, 
charging  f  %  commission  for  buying.  How  many  pounds  of  cotton 
did  he  buy? 

21.  A  consignment  of  goods  was  sold  for  $12500;  the  agent  paid 
$200  for  freight  and  remitted  his  employer  $12150.  What  rate  of 
commission  was  charged? 

22.  An  agent  receives  $6360,  with  instructions  to  invest  in  sugar 
at  5  cents  a  pound,  retaining  his  commission  at  2%  and  paying  in 
advance  the  freight  at  20c.  per  cwt.     How  much  sugar  does  he  buy? 
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23.  An  agent  receives  1500  hams,  average  weight  25  pounds, 
which  he  sells  at  10c.  a  pound;  he  pays  freight  20  cents  per  cwt.,  and 
charges  a  commission  of  2%  on  sales.  He  is  instructed  to  buy  tea 
at  45  cents  a  pound,  to  prepay  the  freight  on  the  tea  (20  cents  per 
cwt.),  and  retain  his  commission  of  1^%  on  the  purchase.  How 
many  pounds  of  tea  did  he  buy? 

24.  An  agent  charges  2^%  commission  on  sales  and  2%  for  guar- 
anteeing payment;  the  sales  amount  to  $1200.  Find  the  amount 
the  agent  receives. 

25.  An  agent  charges  2%  commission  on  sales  and  2f%  for  guar- 
anteeing payment;  he  received  altogether  $380.  What  was  the  amount 
of  the  sales? 

26.  An  agent  charges  2%  commission  on  sales  and  2f  %  for  guar- 
anteeing payment;  his  commission  for  selling  was  $40  less  than  the 
guaranty  commission.     What  was  the  amount  of  the  sales? 

27.  I  sold  cotton  on  a  commission  of  4%  and  invested  the  net  pro- 
ceeds in  sugar  at  l2%  commission;  the  total  commission  was  $220. 
Find  the  value  of  the  cotton. 

28.  An  agent  received  a  consignment  of  wheat,  which  he  sold, 
charging  2%  commission.  With  th^  net  proceeds,  after  deducting 
his  commission  at  1^%,  and  prepaying  freight  at  25  cents  per  cwt., 
he  bought  sugar  at  4f  cents  a  pound.  The  agent's  total  commission 
was  $70.     Find  the  number  of  pounds  of  sugar  bought. 

INSURANCE 

An  Insurance  Company,  on  receiving  a  certain  sum 
of  money,  w^ill  guarantee  to  reimburse  the  owner  of  prop- 
erty, in  case  it  should  be  destroyed  or  damaged  by  fire. 

The  contract  between  the  owner  and  the  company 
is  called  the  Policy. 

The  sum  paid  by  the  ov/ner  to  the  company  is  called 
the  Premium. 

The  sum  that  the  company  guarantees  to  pay  to  the 
owner  is  called  the  Face  of  the  Policy  or  Risk. 
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The  amount  of  premium  to  be  paid  is  generally  stated 
as  a  certain  per  cent,  of  the  risk,  or  as  a  certain  sum  on 
each  $100  of  risk. 

Houses  and  their  contents  are  usually  insured  for 
three  years,  business  properties  for  one  year. 

Thus,  if  a  store  is  worth  $10000  and  is  insured  for 
$6000,  the  rate  being  2%,  the  premium  paid  by  the  owner 
to  the  insurance  company  is  2%  of  $6000,  or  $120. 

If  the  store  is  completely  destroyed  the  company 
will  pay  the  owner  $6000.  If  it  is  damaged  to  the  ex- 
tent of  $2000,  the  company  will  pay  the  $2000.  In  any 
case  the  company  will  pay  the  estimated  amount  of  the 
damage,  if  it  is  not  more  than  $6000. 

Irrespective  of  the  amount  of  insurance  on  property 
which  has  been  partially  or  totally  destroyed,  the  insur- 
ance company  is  liable  for  the  actual  amount  of  loss  only, 
provided  that  loss  is  not  more  than  the  sum  for  which  the 
property  was  insured. 

When  the  same  property  is  insured  in  different  com- 
panies, any  loss  which  occurs  is  paid  by  them  in  propor- 
tion to  their  risks,  without  regard  to  the  premiums  they 
have  respectively  received. 

If  property  which  is  insured  for  $6000  is  damaged 
to  the  extent  of  $2000,  which  is  paid  by  the  company, 
the  risk  on  the  property  for  the  remainder  of  the  insur- 
ance term  will  be  only  $4000  under  that  policy. 

If  the  furniture  in  a  house  is  insured  for  $1200  for  3 
years,  the  rate  being  65c.  per  $100, 
the  premium  for  the  3  years  is  65c.  X 12  or  $7-80. 

There  are  other  kinds  of  insurance  such  as  marine, 
life,  accident,  etc. 
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In  marine  insurance  the  rate  of  premium  is  usually 
stated  as  a  per  cent,  of  the  risk. 

In  life  and  accident  insurance  the  rate  is  usually  stated 
as  a  certain  sum  for  each  $1000  of  insurance,  the  premium 
being  payable  annually  in  advance. 

Thus,  the  annual  premium  to  be  paid  by  a  person 
21  years  of  age,  for  an  ordinary  life  policy,  when  insured 
in  many  of  the  Canadian  companies,  is  $19-40  per  $1000. 

The  three  principal  kinds  of  life  insurance  policies  are: 

(1)  Ordinary  Life.  The  holder  of  an  ordinary  life  policy 
pays  a  fixed  premium  each  year  until  his  death.  The 
face  of  the  policy  is  then  payable  to  his  estate. 

(2)  Limited -payment    Life.     In    this    form    of    policy, 

premiums  are  paid  only  for  a  limited  number  of  years. 
Thus,  a  10-payment  life  policy  is  fully  paid  up  in  10 
years.     The  face  of  the  policy  is  payable  at  death. 

(3)  Endowment.     In  this  policy  insurance  is  provided 

only  for  a  stated  number  of  years.  Thus  the  holder 
of  a  20-year  endowment  policy  pays  premiums  only 
for  20  years  and  the  face  of  the  policy  is  payable  to 
the  insured  at  the  end  of  the  20  years,  or  to  his  estate 
if  he  should  die  previously. 


EXERCISE 

1.  Find  the  premium  to  be  paid  for  each  of  the  following  risks 
at  the  rate  specified: 

(a)  $2000,  li%.  (b)  $4500.  2^%. 

(c)  $640.  4i%.  (d)  $20500,  l|%. 

(c)  $7500,  80c.  (/)  $1800,  63c. 


lyi 
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2.  Find  the  risk  if  the  premium  and  rate  are,  in  each  case,  as 
follows: 

(a)  $12-50,  2%.  (6)  $37-50,  li%. 

(c)  $22-25,  i%.  (d)  $38-50,  70c. 

\i3.  Find  the  rate,  in  each  case,  when  the  risk  and  premium  are 
as  follows: 

(a)  $2500,  $31-25.  (b)  $6500,  $48-75. 

(c)  $1200,  $6-60.  (d)  $1650,  $8-91. 

4.  An  insurance  company  charges  f  %  per  annum;  what  is  the 
premium  paid  on  a  policy  of  $4000,  in  force  3  years? 

5.  What  premium  is  paid  for  a  policy  of  $1800,  in  force  5  years, 
the  rate  of  insurance  being  |  %  of  the  policy  for  each  year? 

6.  Find  the  premium  paid  to  insure  a  house  worth  $12000,  for 
f  of  its  value,  for  3  years,  the  rate  being  f%  of  the  policy  for  each  year. 

7.  A  premium  of  $60  is  paid  an  insurance  company  for  two  years' 
insurance,  the  amount  of  the  policy  being  $4000;  what  is  the  yearly 
rate? 

8.  $50  is  paid  to  secure  a  policy  of  $2500  on  a  house,  to  run  3 
years;  what  is  the  yearly  rate? 

9.  $42  is  paid  to  insure  for  two-thirds  of  its  value,  a  house  worth 
$6000;  the  policy  is  to  run  for  2  years;  what  is  the  yearly  rate? 

10.  A  cargo  worth  $1250  is  insured  for  75%  of  its  value;  the  prem- 
ium paid  was  $12-50.     Find  the  rate. 

11.  A  house  was  insured  for  3  years  by  paying  a  premium  of  $24; 
the  rate  was  ^%  a  year;  find  the  value  of  the  house,  f  of  its  value 
being  insured. 

12.  A  premium  of  $37-50  was  paid  for  a  two-year  policy  on  a 
dwelling  worth  $6000;  the  rate  was  2%  of  the  policy  for  each  year; 
what  fraction  of  the  value  was  insured? 

13.  An  insurance  company  charged  $18-45  for  insuring  a  house 
for  $2460,  for  one  year;  find  the  rate  per  cent. 
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14.  An  insurance  company  took  a  risk  for  one  year  of  $10000 
on  a  warehouse  at  f  %;  it  covered  40%  of  its  risk  in  another  company 
at  I  % ;  how  much  premium  did  the  first  company  receive  above  that 
which  it  paid  the  second? 

15.  A  house  is  worth  $4950;  for  how  much  must  it  be  insured  at 
1%,  so  that  in  case  of  loss  the  owner  may  recover  80%  of  the  value  in 
addition  to  the  premium  paid? 

Solution. — The  face  of  the  policy  =  80%  of  the  value+the  premium. 
.-,  the  face  of  the  policy  =  $3960  +  1%  of  the  policy, 
/.  99%  of  the  face  of  the  policy  =  $3960, 
/.  the  face  of  the  policy  =  $4000. . 

16.  A  house  worth  $5935  is  insured  for  $3000  to  cover  i  of  the 
value  and  the  premium  paid;  what  was  the  premium  paid? 

17.  For  what  sum  should  a  house  worth  $7930  be  insured  to  cover 
^  of  the  value  of  the  house,  and  the  cost  of  the  policy  at  |%? 

18.  A  shipment  of  flour  was  insured  at  4  %,  to  cover  ^  of  the  value 
and  the  premium;  the  premium  was  $15;  find  the  value  of  the  flour. 

19.  I  insured  my  house  for  $6600  for  3  years  on  Mar.  1st,  1917, 
the  rate  being  63c.  per  $100.  If  I  sell  the  house  on  May  1st,  1918, 
what  payment  should  the  purchaser  make  to  me  in  adjusting  the 
insurance? 

20.  A  company  took  a  risk  of  $40000  at  if  %  and  re-insured  40  per 
cent,  of  it  at  2%  and  25  per  cent,  at  2\%.  What  rate  of  insurance 
did  the  company  get  on  the  amount  of  risk  it  retained? 

21.  A  company  took  a  risk  at  1^%,  re-insured  50%  of  it  at  if  %, 
and  20%  of  the  remainder  at  14%.  What  rate  did  the  company 
receive  on  the  amount  of  risk  it  carried? 

22.  A  block  of  buildings  worth  $1000000  was  insured  in  company 
No.  I  for  $25000  at  1^%;  in  company  No.  II  for  $40000  at  1%;  in 
company  No.  Ill  for  $100000  at  |%.  Find  the  premiums  paid  in 
each  case.  If  the  block  be  damaged  to  the  extent  of  $100000  what 
amount  of  loss  will  be  borne  by  each  company? 

23.  A  house  is  insured  for  f  of  its  value,  the  furniture  for  f  of 
its  value.  The  rate  in  both  cases  is  f  %.  The  house  is  worth  5  times 
as  much  as  the  furniture;  the  total  premium  paid  is  $13-25.  Find  the 
value  of  the  house. 
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24.  The  premium  on  a  vessel  and  its  cargo  is  SI 20;  the  rate  on 
the  vessel  is  ^  %  and  on  the  cargo  f  %.  The  value  6f  the  cargo  is  double 
that  of  the  vessel,  and  each  is  insured  for  f  of  its  value.  Find  the 
value  of  the  cargo. 

25.  A  vessel  was  insured  for  $20000  at  f  %  in  one  company,  and 
for  $25000  in  another  at  f  %.  What  rate  of  premium  is  paid  on  the 
whole  insurance? 

26.  A  merchant  had  500  barrels  of  flour  insured  for  f  of  its  value 
at  2^%,  paying  $75  premium.  At  what  price  per  barrel  must  he  sell 
to  gain  25%  of  cost,  as  well  as  the  premium  paid? 

27.  What  is  the  value  of  a  house  if  the  insurance  premium  at 
f  %  on  f  of  its  value,  including  50  cents  for  the  policy,  equals  $21-50? 

28.  A  man  built  a  house,  costing  $2500,  upon  a  lot  worth  $500; 
the  house  was  burned  and  the  insurance  company  paid  the  full  amount 
of  the  policy,  f  of  the  value  at  f  %;  the  land  was  then  sold  for  $750. 
What  was  the  man's  total  gain  or  loss? 

29.  In.  1915  the  total  of  the  risks  of  fire  insurance  companies  in 
Canada  was  3532  million  dollars.  The  premiums  received  were  26-5 
millions  and  the  losses  14  millions.  What  was  the  average  rate  of 
premium  per  $100?  The  losses  were  what  per  cent,  of  the  premiums 
received? 

30.  The  total  life  insurance  in  force  in  Canada  in  1915  was  1289 
million  dollars.  The  premiums  paid  were  45-1  millions.  What  was 
the  average  premium  per  $1000? 

31.  A  cargo  worth  $22125  is  insured  for  $15000,  to  cover  f  of  the 
value,  the  premium,  and  $100  besides;  what  was  the  rate  of  insurance? 

32.  Company  No.  I  insured  a  building  and  its  stock  for  f  of  the 
value,  charging  if  %.  They  re-insured  in  Company  No.  II  j  of  the 
risk  at  l2%;  building  and  stock  being  destroyed  by  fire,  the  second 
company  lost  $49000  less  than  the  first.  What  amotmt  did  the  owners 
lose? 

33.  My  house  is  valued  at  one-half  more  than  my  brother's;  my 
house  is  insured  at  f  %  on  f  of  its  value,  my  brother's  at  f  %  on  f  of 
its  value;  I  pay  $12  more  premium  than  my  brother;  find  the  value 
of  each  house. 
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34.  A  man  pays  $58-10  for  life  insurance  of  $1750.  What  is  the 
premium  rate  per  $1000.-* 

35.  A  man  desires  to  provide  at  his  death  $5000  for  his  wife  and 
$1000  for  each  of  his  four  children.  What  would  this  insurance  cost 
him  annually  in  premiums — (a)  on  the  20-payment  life  plan  at  $35-40 
per  $1000,   (b)  on  the  ordinary  life  plan  at  $27-30  per  $1000? 

36.  A  man  pays  in  premiums  the  total  sum  of  $354  per  annum  for 
insurance,  half  of  which  is  on  the  20-payment  life  plan,  the  rate  being 
$27-40,  and  half  on  the  ordinary  life  plan  the  rate  being  $19-80.  What 
is  the  amount  of  his  insurance? 

37.  A  man  states  his  age  as  25  and  pays  $27-30  for  his  insurance. 
Later  he  corrects  the  former  date  of  birth,  making  himself  one  year 
older,  for  which  the  premium  is  $28  per  $1000.  How  much  insurance 
will  his  premium  of  $27-30  purchase  at  his  correct  age? 

38.  Cash  of  $1750  will  (with  interest)  provide  an  income  of  $10 
per  month  for  20  years.  A  man  wishes  to  provide  after  his  death  this 
form  of  income  as  follows:  To  his  wife  $25  per  month,  and  to  each  of 
his  three  children  $15  per  month.  How  much  insurance  will  he  require 
to  take  out  and  what  will  be  the  annual  premium,  the  rate  being  $36? 

39.  A  millionaire  estimates  that  the  succession  duty  on  his  estate 
will  be  $130000.  This  will  require  to  be  paid  in  cash,  so  he  takes  out 
three  insurance  policies  for  $30000,  $50000  and  $50000  at  premium 
rates  of  $35,  $27-40  and  $36,  respectively.  What  is  his  total  annual 
premium? 

40.  A  man  holds  four  different  insurance  policies  totalling  $12500. 
The  first  policy  is  for  12%  of  the  full  amount,  the  rate  being  $35-10, 
the  second  for  8%  at  $27-40,  the  third  for  20%  at  $50-20,  and  the 
fourth  for  60%  at  $28-50.     What  is  the  total  cost  per  year? 

TAXES 

Sums  of  money  collected  for  the  purpose  of  paying 
the  expenses  of  a  municipality  are  called  Taxes. 

The  amount  of  money  required  to  meet  these  ex- 
penses for  the  current  year,  as  well  as  the  value  of  all  the 
taxable  property  and  income,  are  determined  by  the 
council  of  the  municipality. 
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The  value  of  the  taxable  property  and  income  is  called 
the  Assessment. 

From  the  assessment  and  the  amount  of  estimated 
expenditure  the  Rate  of  Taxation  is  obtained. 

Thus,  if  the  estimated  expenses  of  a  city  for  a  certain 
year   are   $600,000,    and   the   assessment   is   $30,000,000, 

the  taxes  on  $30,000,000  will  be  $600,000, 

.-.  the  taxes  on  $1  will  be  $3qqqqqqq  or  $  •  02, 

.*.  the  rate  of  taxation  is  2%,  2c.  on  the  dollar,  or 
20  mills  on  the  dollar. 

The  rate  of  taxation  is  usually  expressed  as  a  num- 
ber of  mills  on  the  dollar  of  the  assessment,  or  as  a  rate 
per  cent,  of  the  assessment. 

If  the  rate  of  taxation  is  15  mills  on  the  dollar,  the 
taxes  would  be  x^^tj  ol  the  assessment,  so  that  the  taxes 
on  property  or  income  assessed  at  $1000  would  be  $15 

If  the  assessment  is  $3000  and  the  rate  is   19  mills, 

the  taxes  on  $1000  =  $19, 
/.    the  taxes  on  $3000  =  $19  X  3  =  $57 ; 
or,  the  taxes  on  $3000  =  $3000  XyU^ 

=  $3000  X- 019  =  $57. 

If  on  $3500  the  taxes  =  $56, 

/.  on  $1000  the  taxes  =  if^^  of  $56  =  $16, 

.-.  the  rate  is  $16  on  $1000,  or  16  mills  on  the  dollar. 

A  person  does  not  pay  taxes  on  all  of  his  income. 
The  part  on  which  he  does  not  pay  is  said  to  be  exempted 
from  taxation. 

Thus,  if  a  person's  income  is  $1800  a  year,  of  which 
$1200  is  exempted,  he  would  pay  taxes  on  only  $600. 
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EXERCISE 

1.  Every  citizen  of  Borden  is  called  upon  to  pay  for  public  use 
2%  of  the  value  of  his  property.  What  tax  does  Jones  pay  whose 
property  is  worth  $5000? 

2.  My  property  is  worth,  according  to  the  assessor,  $2500.  The 
rate  of  taxation  is  l|  cents  on  the  dollar.  What  is  the  amount  of 
my  taxes? 

3.  Find  the  tax  on  property  assessed  at  $12000,  when  the  rate 
of  taxation  is  2  cents  on  the  dollar. 

4.  When  the  rate  of  taxation  is  15  mills  on  the  dollar,  what  is 
the  tax  on  property  assessed"  at  $2000? 

5.  The  assessed  value  of  the  property  in  a  town  is  $750,000. 
What  tax  will  be  raised  when  the  rate  is  12|  mills  on  the  dollar? 

6.  A  city  requires  for  the  expenses  of  one  year  the  sum  of 
$1,500,000;  the  taxable  property  of  the  corporation  is  assessed  at  135 
milUon  dollars.     Find  the  rate  of  taxation. 

7.  The  property  of  a  village  is  assessed  at  $800000;  the  rate 
of  taxation  is  18  mills  on  the  dollar;  it  costs  2%  of  the  tax  for  collec- 
tion.    Find  the  net  amount  received  by  the  village. 

8.  A  town  requires  $19600  to  meet  expenses  for  the  year.  2% 
is  paid  for  collection.  What  must  be  the  rate,  if  the  taxable  property 
is  assessed  at  $1,200,000? 

9.  A's  income  is  $1200  annually,  of  which  $400  is  exempted 
from  taxation.     What  tax  does  he  pay  when  the  rate  is  if  %? 

10.  What  income  tax  does  a  man  pay  whose  income  is  $1500  a  year, 
the  rate  being  16  mills  on  the  dollar;  $500  being  exempted  from  tax- 
ation? 

11.  What  is  my  net  income  when  I  receive  a  salary  of  $2000  a 
year,  $600  of  which  is  exempted,  the  rate  being  15  mills  on  the  dollar? 

12.  My  salary  is  $1500;  my  net  income  is  $1482-40  after  paying 
income  tax  on  all  over  $400.     What  is  the  rate? 

13.  Mr.  Jones'  annual  income  is  25%  of  his  capital;  he  pays  $28 
taxes,  at  the  rate  of  if  %  on  income.     What  is  his  capital? 
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14.  My  salary  is  $1800;  my  net  income  is  $1779  after  paying 
income  tax  on  all  over  $400.     What  is  the  rate? 

15.  The  expense  of  constructing  a  bridge  was  $10000,  which  was 
raised  by  a  tax  on  the  assessable  property  of  a  town.  The  rate  of 
taxation  was  2%,  and  the  collector's  commission  was  $150.  Find 
the  assessed  value  of  the  property  of  the  town. 

16.  If  incomes  of  $1000  or  more  pay  taxes  on  all  over  $400,  while 
incomes  less  than  $1000  are  exempted  from  taxation,  how  much  better 
off  is  a  man  whose  income  is  $995  than  a  man  whose  income  is  $1000,  if 
the  rate  of  taxation  is  15  mills  on  the  dollar? 

17.  A  tax  of  $4250  is  levied  on  a  village  of  which  the  assessed  value 
of  the  property  is  $255000.  What  is  the  tax  on  property  valued  at 
$1800? 

18.  A  tax  of  $15000  is  levied  on  a  town,  the  assessed  valuation 
being  $930000.  What  tax  does  a  man  pay  whose  income  is  $1300, 
$400  of  which  is  exempted? 

19.  I  paid  $24  income  tax,  $400  of  my  income  being  exempted; 
the  rate  was  16  mills  on  the  dollar.     What  was  my  income? 

20.  Smith  bought  a  house  for  $6000;  it  is  assessed  for  f  of  its  value, 
the  rate  of  taxation  being  16^  mills  on  the  dollar.  The  house  is  in- 
sured for  a  year  for  f  of  its  value  at  |  %.  If  Smith  had  loaned  his  money 
he  might  have  received  $300  interest  for  the  year.  What  monthly  rent 
is  Smith  really  paying  for  his  house? 

21.  A  tax  of  $4500  is  levied  on  a  village,  the  assessed  valuation 
being  $180000.  What  tax  does  a  man  pay  whose  income  is  $1350, 
$400  being  exempted  from  taxation? 

22.  The  total  assessment  of  the  city  of  Toronto  in  1916  was 
$585,940,000.     The  taxes  were  divided  as  follows: 

General  City  Purposes 12-75  mills. 

Public  School  rate 5-20 

High  School  rate 1-30 

Public  Library  rate -25 

Administration  of  Justice ;  .     2-00 

Provincial  War  Tax 1  •  00 
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Find  the  amount  realized  by  each  of  the  foregoing  rates  and  verify 
by  finding  the  total  taxes. 

23.  I  sold  my  house  for  $7000  on  June  1st,  1917.  The  purchaser 
was  to  give  me  a  mortgage  for  $4500  and  to  pay  the  balance  in  cash. 
The  taxes  for  the  current  year  at  22  mills  on  an  assessment  of  $5400 
had  already  been  paid.  The  house  was  insured  on  Feb.  1st,  1916, 
for  three  years,  the  premium  being  $24  •  75.  What  cash  payment  should 
the  purchaser  make? 

24.  A  municipality  whose  assessment  is  $22,500,000,  requires  to 
raise  by  taxation  $431,388.  If  eight  per  cent,  of  the  assessment  is 
exempt  from  taxation,  and  twelve  per  cent,  of  the  remainder  has  by 
agreement  a  fixed  rate  of  sixteen  mills  on  the  dollar,  what  rate  of 
taxation  in  mills  per  dollar  must  be  paid  on  the  balance  to  provide  the 
necessary  funds? 

DUTIES  OR  CUSTOMS 

The  income  of  the  Government  of  Canada  consists 
chiefly  of  taxes  levied  upon  goods  brought  into  the  coun- 
try.    This  income  is  called  a  Customs  Revenue  or  Duty. 

The  Government  also  receives  a  large  revenue  from  a 
tax  upon  certain  goods,  chiefly  liquors  and  tobacco,  which 
are  manufactured  in  Canada.  This  is  called  an  Inland 
Revenue  or  Excise  Duty. 

These  taxes  or  duties  are  of  two  kinds.  Specific  and 
Ad  Valorem. 

A  specific  duty  is  assessed  upon  the  number,  weight 
or  measure  of  the  goods,  without  regard  to  value. 

An  ad  valorem  duty  is  calculated  as  a  certain  per 
cent,  of  the  value,  of  the  goods  at  the  place  of  purchase, 
that  is,  of  the  Invoice  Value. 

Certain  goods  imported  from  Great  Britain  are  subject 
to  a  Preferential  Tariff,  which  is  lower  than  the  duty  on 
the  same  goods  when  imported  from  other  countries. 
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Thus,  the  present  duty  on  gloves  from  Great  Britain  is 
22|%,  and  from  other  countries  is  35%. 

The  following  is  a  tariff  of  certain  dutiable  articles. 
the  first  rate  being  the  preferential,  the  second  the  general: 

Barley,  per  bu 10c.  15c. 

Blankets 22J%       35%. 

Flour,  per  bbl 40c.  60c. 

Iron  plates free  5%. 

Plate  glass      7|%         10%. 

Prunes,  per  lb |c.  f  c. 

Salt,  per  100  lb free  7§c. 

Sugar,  per  100  lb. .  .  .   $1  •  52       $1  •  93. 
Wall  paper 22i%       35%. 

EXERCISE 

1.  Find  the  duty  on  each  of  the  following  when  imported:  (a) 
from  Great  Britain,  (b)  from  other  countries. 

1.  1200  bu.  of  barley. 

2.  A  car  load  of  sugar  weighing  10  tons. 

3.  1200  boxes  of  prunes,  each  weighing  25  lb. 

4.  A  shipment  of  iron  plates  valued  at  $650. 

5.  1000  rolls  of  wall  paper  costing  12c.  a  roll. 

6.  200  barrels  of  salt. 

7.  125  pieces  of  plate  glass  worth  $12-40  each. 

8.  A  bale  of  blankets  worth  $340-80. 

9.  49  tons  of  flour. 

^  2.  During  the  year  1916  the  value  of  goods  imported  into  Canada 
was  542  million  dollars,  the  duty  collected  was  104  million  dollars. 
Find  the  average  rate  of  duty  to  2  decimal  places. 

3.  A  dealer  imports  for  me  a  book  which  was  invoiced  to  him 
at  $2-40;  he  pays  20  cents  postage,  15%  ad  valorem  duty,  and  makes 
a  gain  of  25%  on  the  whole  outlay.     What  does  he  charge  for  the  book? 

"^  4.  Tf  there  were  no  duty  in  the  previous  problem,  what  would 
the  dealer  charge  me  for  the  book  so  as  to  make  the  same  rate  of  gain? 
What  would  be  the  charge  to  make  the  same  amount  of  gain? 
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5.  I  import  a  piano  on  which  there  is  a  specific  duty  of  $30  and 
an  ad  valorem  duty  of  20  per  cent.;  I  pay  altogether  for  the  piano 
$390.     What  was  the  invoice  price? 

6.  Find  the  duty  paid  on  a  hogshead  of  molasses,  invoiced  at 
40  cents  a  gallon,  at  15  per  cent,  ad  valorem. 

7.  What  reduction,  per  gallon,  might  be  made  in  the  price  of  the 
molasses,  in  the  previous  problem,  if  there  were  no  duty,  the  dealer 
selling  at  25%  above  total  cost? 

8.  Find  the  export  duty  on  a  pine  log  of  uniform  section,  the 
length  being  30  ft.,  the  diameter  2  ft.  11  in.,  and  the  rate  of  duty 
$1-50  per  cord. 

9.  Find  the  export  duty  on  a  stick  of  timber  20  ft.  long,  3  ft. 
broad  and  2  ft.  thick,  the  rate  of  duty  being  $2  per  1000  feet  board 
measure. 

10.  The  duty  paid  on  a  consignment  of  50  pounds  of  manufac- 
tured tobacco  was  $17-50;  the  duty  on  such  tobacco  is  30  cents  a 
pound  and  12^%  on  the  value.  Find  the  value  of  the  tobacco  as 
shown  in  the  invoice. 

11.  A  dealer  in  pianos  sells  at  an  advance  of  40%  on  the  cost, 
laid  down  in  his  store.  I  pay  him  $304  for  a  piano,  on  which  he  paid 
a  specific  duty  of  $30  and  an  ad  valorem  duty  of  15%.  What  was 
the  invoice  price  of  the  piano  >* 

12.  Giving  the  dealer  the  same  rate  of  profit,  by  how  much  would 
the  price  be  reduced  in  the  preceding  problem  if  there  were  no  duty? 

13.  A  merchant  imported  from  Cuba  60  hhd.  of  molasses  invoiced 
at  $5  per  hhd,  and  1200  boxes  of  cigars,  each  weighing  ^  lb.,  at  $3.75 
per  box.  If  7%  was  allowed  for  leakage  on  the  molasses,  find  the  total 
duty  at  15%  ad  valorem  on  the  molasses  and  $4-50  per  lb.  plus  25% 
ad  valorem  on  the  cigars. 

14.  If  goods  invoiced  at  $1200  cost  $1800  when  laid  down  in  the 
warehouse,  the  cartage  and  freight  amounting  to  $75,  what  was  the 
rate  of  duty? 

15.  The  duty  on  surgical  instrument  cases  is  35%;  that  on  the 
instruments  20%;  the  duty  paid  on  a  case  of  instruments  invoiced 
at  $30  was  $7-50;  find  the  invoice  price  of  the  instruments  alone, 
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16.  The  duty  on  1000  boxes  of  raisins,  each  containing  15  pounds, 
was  $270;  the  raisins  were  invoiced  at  8c.  per  lb.;  the  specific  duty 
being  1  cent  a  pound,  determine  the  ad  valorem  duty. 

17.  The  duty  on  imported  axes  is  $2  per  dozen  and  10%  ad  valorem. 
The  whole  duty  paid  on  a  lot  of  axes  was  $56,  the  specific  duty  being 
$24  more  than  the  ad  valorem.  Find  the  number  of  axes  imported 
and  the  invoice  price  per  doz. 

18.  The  duty  on  a  bale  of  canton  flannel  was  $3-75,  the  specific 
duty  being  1  cent  per  square  yard,  and  the  ad  valorem  15%;  find  the 
width  of  the  flannel,  given  that  the  bale  contained  100  yards,  in- 
voiced at  20  cents. 

19.  The  duty  on  imported  window  shade  rollers  is  30%  ad  val- 
orem; on  the  shades  5  cents  per  square  yard  and  15%  ad  valorem. 
Each  shade  is  worth  twice  the  value  of  the  roller.  The  duty  paid 
on  a  dozen  rollers  and  shades,  invoiced  at  $3  each,  was  $9-90;  the 
width  of  each  shade  was  4  ft.  6  in. ;  find  the  length. 

20.  The  duty  on  rubber-lined  cotton  fire  hose  is  5  cents  per  pound 
and  15%  ad  valorem.  The  duty  on  100  feet  of  hose,  invoiced  at  20 
cents  per  foot,  was  $15  •  50;  find  the  weight  per  foot. 


STOCKS 

When  money  is  required  to  carry  on  a  specified  busi- 
ness, it  may  be  supplied  by  different  individuals. 

These  persons,  when  properly  organized  as  one  body, 
are  said  to  form  a  Joint  Stock  Company  or  Corporation. 

The  money  which  is  necessary  to  carry  on  the  business 
is  called  the  Capital  of  the  Company. 

This  capital  is  divided  into  Shares,  usually  of  $100  each. 

Each  person  who  owns  one  or  more  of  these  shares  is  a 
Shareholder  or  Stockholder  and  receives  a  Share  or 
Stock  Certificate  stating  how  many  shares  he  owns. 
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These  shares  may  usually  be  bought  and  sold. 

If  the  business  of  the  company  is  prosperous,  a  share 
may  sell  for  more  than  its  Face  or  Par  value,  which  is  $100. 

The  stock  is  then  said  to  be  at  a  Premium. 

Thus,  if  a  share  sells  for  $115  it  is  said  to  be  at  $15 
premium  or  15%  above  par.  If  it  sells  for  $90  it  is  said  to 
be  at  $10  discount  or  10%  below  par. 

The  shares  are  generally  bought  and  sold  through 
agents  called  Stock  Brokers. 

The  broker  charges  a  certain  sum  per  share  for  buying 

or  selling,  and  as  the  shares  of  most  of  the  large  stock 

companies  have  a  par  value  of  $100  the  customary  way  of 

quoting  the  broker's  charge  is  by  a  per  cent. 

« 
The  charge  made  by  the  broker  is  called  Brokerage. 

Thus,  if  the  brokerage  is  i%,  the  charge  for  buying  or 
selling  one  share  would  be  %\. 

13 
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If  I  instruct  a  broker  to  buy  for  me  20  shares  of  C.P.R. 
stock  which  is  quoted  at  165, 

he  would  pay  $165  for  each  share,  and  would  charge  me 
$i  for  buying  it, 

.*.  each  share  would  cost  me  $165  f, 

.-.  20  shares  would  cost  me  $165^X20  or  $3302-50. 

The  brokerage  would  be  $|X20  or  $2-50. 

If  I  own  20  shares  of  C.P.R. '  stock  and  I  instruct  a 
broker  to  sell  them, 
the  net  selling  price  of  each  share  would  be  $164|, 

.-.  20  shares  would  sell  for  $164jX20  or  $3297-50. 

The  following  shows  the  form  of  a  broker's  account 
for  buying  stocks,  the  brokerage  being  |%: 


No.SOS  Toronto,  2&th  Ma.r.  ,    1917. 

To  V.    S.    Carlaw,   Esq.  , 

Toronto 

ff^e  have  this  day  bought  for  you 

5  shares  Imperial  Bank  @  198       |   990.00 
8        **        Royal  "      @  213  1704.00 

12694.00 

Brokerage,  3.25 

Mar.  30th,  1917  "^2697.25 

Rec'd  payment  == 

Johnson  &  Jordan         Your  obedient  servants, 

per  A.  M.S.  Johnson  &  Jordan 


The  net  profits  of  a  company,  which  are  distributed 
among  the  stockholders  at  stated  periods,  are  called 
Dividends. 
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If  a  dividend  of  6%  is  declared  it  means  that  each 
owner  of  one  share  will  receive  in  cash  6%  of  the  par  value 
of  that  share,  which  is  $6  on  each  $100  share. 

Thus,  if  I  own  10  shares  of  a  stock  which  pays  a  4% 
dividend,  I  shall  receive  from  the  company  a  cheque  for 
$40  each  year  if  the  dividend  is  paid  annually,  $20  each 
half-year  if  paid  half-yearly,  or  $10  every  three  months  if 
paid  quarterly. 

The  prices  of  certain  Canadian  stocks,  as  reported  in 
the  newspapers  of  December  30th,  1916,  were  as  follows: 

Canadian  Pacific  Railway 165 J 

Toronto  Street  Railway 78 

Maple  Leaf  Milling  Co 103 

Steel  Company  of  Canada,  Common.       65i 
Steel  Company  of  Canada,  Preferred .      100 

Bank  of  Hamilton 190 

Bank  of  Montreal 222i 

Royal  Bank  of  Canada 211 

National  Trust  Co 210 

Dominion  of  Canada  War  Loan  (1925)       98J 

EXERCISE 

1.  Find  the  cost  of  10  shares  of  each  of  the  above  named  stocks 
at  the  price  stated.  *' 

2.  Find  the  cost  of  20  shares  of  National  Trust  Co.  at  the  price 
quoted,  if  bought  through  a  broker  who  charges  5%. 

3.  Find  the  net  selUng  price  of  25  shares  of  Royal  Bank  stock 
at  the  price  quoted,  the  brokerage  being  \%.  ^ 

4.  Bank  of  Hamilton  stock  pays  a  dividend  of  3%  every  three 
months.  If  I  own  12  shares  what  quarterly  dividend  would  I  receive? 
How  much  would  I  receive  in  2  years? 

5.  If  I  buy  10  shares  of  C.P.R.  stock  at  ITSj  and  sell  at  180, 
how  much  do  I  gain? 
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6.  In  question  5,  if  I  employ  a  broker  who  charges  j%  for  buy- 
ing and  the  same  for  selling,  how  much  would  I  gain? 

7.  Canadian  Pacific  Railway  stock  pays  a  dividend  of  10%. 
What  rate  per  cent,  per  annum  do  I  make  by  investing  money  in  it 
at  the  price  quoted? 

Hint — On  each  $165^  I  invest  I  receive  a  yearly  dividend  of  $10. 

8.  If  I  have  $1000  to  invest  in  each  of  the  stocks  quoted,  what 
is  the  largest  number  of  shares  of  each  which  I  can  buy,  and  how 
much  cash  will  remain  in  each  case? 

9.  How  much  stock  must  be  sold  at  117f ,  to  produce  $4710? 

10.  How  much  stock  must  be  sold  to  produce  $4710,  the  stock 
being  quoted  at  117|,  brokerage  ^?  ^^ 

11.  Find  the  income  received  from  $4000  stock  (40  shares),  paying 
an  annual  dividend  of  8%. 

12.  I  invested  $9100  in  bank  stock  at  90|,  brokerage  |,  and  sold 
out  at  92,  brokerage  f;  what  did  I  gain? 

13.  I  bought  8G  shares,  quoted  at  96|,  and  sold  when  the  stock 
had  fallen  to  95;  how  much  did  I  lose,  brokerage  f  each  way? 

14.  What  rate  per  cent,  do  I  make  on  my  money  by  investing 
in  stock  at  95  which  pays  a  5%  annual  dividend? 

15.  What  rate  per  cent,  do  I  receive  on  my  money  by  investing 
in  stock  at  94f ,  brokerage  ^,  paying  an  annual  dividend  of  5%? 

16.  Find  the  rate  of  dividend  paid  by  stock,  when  a  man  who 
owns  240  shares  of  it  receives  $1920. 

17.  How  much  6%  stock  must  be  bought  to  give  an  annual  in- 
come of  $240?     What  will  it  cost  at  75,  brokerage  |? 

18.  What  is  the  price  of  a  7%  stock  which  pays  5%  on  the  money 
invested? 

19.  What  is  the  price  of  a  5|%  stock,  which  pays  4%  on  the  money 
invested,  brokerage  |? 

20.  If  500  shares  of  6%  stock  are  sold  at  104|  and  the  proceeds 
invested  in  an  8%  stock  at  124f ,  find  the  alteration  in  income,  bro- 
Jcerage  each  way  f . 
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'i  21.  A  man  decreased  his  income  $480  by  selling  out  of  3%  stock 
at  67  and  investing  in  4%  at  par.  What  amount  of  4%  stock  does 
he  buy? 

22.  A  man  sells  out  of  3%  stock  at  67^  and  invests  in  4%  stock 
at  99|;  his  income  is  decreased  by  $480.  What  amount  of  3%  stock 
does  he  sell,  brokerage  \  ? 

23.  I  bought  $4800  stock  at  75.  At  what  price  per  share  must 
I  sell  it  to  gain  $150? 

24.  A  man  receives  a  half-yearly  dividend  of  4%  on  the  amount 
of  his  stock,  and  invests  it  in  the  same  stock  at  120.  His  next  half- 
yearly  dividend  is  $496.     What  is  the  amount  of  the  first  dividend? 

25.  What  must  be  the  price  of  consols  in  order  that  after  deduct- 
ing an  income  tax  of  2%  an  investor  may  make  2>\%  on  his  money, 
the  consols  paying  3%? 

26.  The  expense  of  constructing  a  railroad  was  $4,000,000,  of 
which  40%  was  borrowed  on  mortgage  at  6%,  and  the  remainder  is 
held  in  shares.  What  must  be  the  average  weekly  receipts  to  pay 
the  shareholders  5%,  the  working  expenses  being  65%  of  the  gross 
receipts? 

27.  The  yearly  gain  of  a  company  whose  capital  stock  is  one  million 
dollars,  is  $55000.  What  rate  of  dividend  can  be  declared  to  ordinary 
shareholders,  after  paying  8%  on  the  preference  stock,  which  is  one- 
half  of  the  whole  amount? 

28.  Which  is  the  more  profitable  investment,  6%  stock  at  128, 
or  5%  stock  at  99,  brokerage  |? 

•  29.  The  whole  stock  of  a  company  is  $1,000,000,  the  net  gain  is 
sufficient  to  pay  6%  on  the  whole  amount.  The  company  pays  3% 
to  ordinary  shareholders,  the  balance  giving  8%  on  the  preference 
stock.     What  is  the  amount  of  the  preference  stock? 

30.  A  company  with  a  capital  of  $200000  paid  8%  dividend  to 
its  shareholders.  Afterwards  new  stock  was  issued,  and  with  the 
same  amount  of  gain,  the  company  paid  only  5%.  What  was  the 
amount  of  the  new  stock  issued? 
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31.  A  man  invests  $6000  in  3%  stock  at  75;  he  sells  out  at  00. 
and  invests  J  of  the  proceeds  in  3j  %  stock  at  96,  and  the  remainder    ^ 
in  5%  stock  at  par.     Find  his  income  from  the  latter  investments.     S 

32.  I  sold  some  stock  at  a  discount  of  10%  and  made  12^%  on 
my  money ;  at  what  rate  of  discount  did  I  buy?  ' 

33.  When  money  is  worth  4%,  what  ought  to  be  the  price  of  consols 


a> 


34.  A  man  invests  $40000  in  5j%  stock  at  79f,  and  $60000  in 
7^%  stock  at  11 9f,  brokerage  in  each  case  j;  what  is  his  total  in- 
come, and  what  does  the  broker  receive  for  his  services?  ,  ^-n 

35.  A  person  owns  $15000  bank  stock  paying  5%,  which  he  sells 
and  invests  the  proceeds  in  6%  stock  at  120,  his  income  being  in- 
creased by  $60;  find  the  price  at  which  he  sells  the  first  stock. 

36.  What  sum  invested  in  a  5%  stock  at  115  will  yield  a  net  in- 
come of  $1779  after  paying  an  income  tax  of  15  mills  on  the  dollar 
on  all  over  $400?  ,\vyO^ 

37.  How  much  stock,  at  12%  discount,  must  be  bought,  and  sold 

at  8%  discount,  to  make  a  clear  gain  of  $300,  brokerage  each  way  f  ?     c{-j^ 

38.  A  man  invested  a  certain  sum  of  money  in  a  6%  stock  at  llOf , 
brokerage  |,  and  half  as  much  more  in  a  5%  stock  at  99|,  brokerage 
^;  his  income  from  the  two  investments  was  $900.  How  much  did  he 
invest  in  each  kind  of  stock? 

39.  If  12  shares  of  a  4%  stock  are  sold  at  90,  and  the  proceeds 
invested  at  4^%  per  annum,  find  the  change  in  income. 

40.  Henry  Smith  invested  $9600  in  a  4%  stock  at  79f .  After  a 
time  he  sold  his  4%  stock  at  84|^  and  invested  the  proceeds  in  a  6% 
stock  at  104f .  If  the  brokerage  was  ^  in  each  of  the  three  transactions 
find  the  change  in  his  annual  income.  ^ 
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SIMPLE  INTEREST 

Interest  is  the  sum  of  money  charged  for  the  use  of 
money. 

It  is  usually  a  certain  per  cent,  per  annum  of  the  sum 
loaned. 

The  sum  loaned  is  called  the  Principal. 

The  whole  sum  due  at  the  end  of  the  time,  that  is  the 
sum  of  the  principal  and  interest,  is  called  the  Amount. 

Thus,  if  I  loan  $1250  for  2i  years  at  4%, 
the  interest  for  each  year  is  xoo  of  $1250  =  $50, 
.-.  the  interest  for  2i  years  =  $50  X  2i     =  $125, 
/.  the  amount  =  $1250+$125  =$1375. 

Find  the  interest  on  $500  from  Jan.  5th,  1916,  to  Mar. 
13th,  1916,  at  6%  per  annum. 

The  number  of  days  from  Jan.  5th,  1916,  to  Mar.  13th, 
1916,  is  (26+29  +  13)  or  68. 

The  interest  on  $500  for  1  year  =  6%  of  $500  or  $30, 

.*.  the  interest  for  68  days 

=  /r^^  of  $30  =  $5 -59  (to  the  nearest  cent). 

In  finding  the  interest  for  the  number  of  days  between 
two  given  dates  in  any  year,  the  whole  year  should  be 
considered  as  365  days. 

EXERCISE 

1.  Find  the  simple  interest  on: 

(a)  $1200  for  3  years  at  4%  per  annum. 

(b)  $1750  for  2|  years  at  3%  per  annum. 

(c)  $926-50  for  2^  years  at  6%  per  a^inum. 
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{d)  $1827-60  for  2  years  and  4  mo.       at  6%  per  annum. 

(e)  $925-40  for  4  years  and  5  mo.       at  4%  per  annum. 

(f)  $1000  for  2  years  and  65  days  at  5%  per  annum. 

(g)  $1263-80  for  3  years  and  73  days  at  10%  per  annum. 
(h)  £1800  12s.  6d.  for  2  years  and  146  days  at  5%  per  annum. 

2.  I  loan  $100  for  one  year  at  6%;  what  sum  should  be  returned 
to  me  at  the  end  of  the  year? 

3.  Find  the  amount  of  $1200  loaned  for  three  years  at  4%  per 
annum. 

4.  Find  the  interest  on   $1400  loaned   on   May   1st,    1916,   and 
returned  Nov.  14th,  1916,  at  8%  per  annum. 

5.  Find  the  interest  on  $1650  from  Jan.  1st,  1915,  to  Oct.  28th, 
1916,  at  6%  per  annum. 

6.  Find  the  amount  of  $1275  from  July  4th,  1916,  to  Jan.  15th, 
1918,  at  8%  per  annum. 

7.  I  bought  a  farm  for  $5500  to  be  paid  in  6  months,  with  interest 
at  4%;  find  the  amount  of  the  payment. 

8.  The  interest  on  $550  for  2  years  is  $44;  find  the  interest  on 
$100  for  1  year  at  the  same  rate. 

9.  The  interest  on  $840  for  1  year  and  146  days  is  $58-80;  find 
the  interest  on  $650  for  2  years  at  the  same  rate. 

10.  What  is  the  rate  per  cent.,  when  the  interest  on  $1440  for 
if  years  is  $72? 

11.  Find  the  rate  per  cent,   per  annum  when  $400  amounts  to 
$448  in  3  years. 

12.  $1200  amounts  to  $1290  in  2  years  and  6  months;  find  the 
rate  per  cent,  per  annum. 

13.  $1500  amounts  to  $1515  from  Oct.  28th  to  Jan.  9th;  find  the 
rate  per  cent,  per  annum. 

14.  In  how  many  years  will  $500  amount  to  $600  at  4%? 

15.  In  what  time  will  $1260  amount  to  $1340  at  3%? 


16.  In  what  time  will  SlOO  amount  to  $200  at  6%?  What  would 
be  the  amount  of  $579  •  89  in  the  same  time? 

17.  In  what  time  will  $397-19  double  itself  at  4%? 

18.  In  what  time  will  any  sum  of  money  double  itself  at  3%? 

19.  At  4%  for  3  years,  the  interest  is  what  fraction  of  the  sum 
loaned? 

20.  At  5%  for  4  years,  the  interest  is  what  fraction  of  the  prin- 
cipal? 

21.  Calculate  what  fraction  the  interest  is  of  the  principal  in  the 
following: 

(a)  At  7^%  for  4  years.  (e)  At  8%  for  6  months. 

(&)  At  6f  %  for  2  years.  (/)  At  6%  for  4  months, 

(c)  At  3|%  for  6  years.  (g)  At  10%  for  292  days. 

id)  At  5%  for  20  years.  (h)  At  9-J%  for  30  days. 

22.  In  one  year  the  interest  is  yV  of  the  sum  loaned;  in  how  many 
years  will  the  interest  equal  the  sum  loaned? 

23.  At  5%  per  annum,  in  how  many  years  will  the  interest  equal 
the  sum  loaned? 

24.  In  what  time  will  a  sum  of  money  double  itself  at  6j%?  At 
5j%?     At2%? 

25.  In  what  time  will  a  sum  of  money  treble  itself  at  4%?  At 
6%?     At  7^%? 

26.  The  rent  of  a  house,  at  $20  a  month,  pays  the  taxes  at  l|% 
on  the  value  of  the  house,  and  6^%  on  the  money  invested;  what  is 
the  value  of  the  house? 

27.  What  monthly  rent  will  pay  the  taxes  at  1%  of  value,  and 
8%  on  the  money  invested  in  a  house,  for  which  $8000  was  paid? 

28.  What  is  the  rate  per  cent,  per  annum  when  the  interest  on 
$511000  for  5  days  is  $280? 
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29.  The  interest  on  $400  for  1  year  at  a  certain  rate,  together 
with  the  interest  on  $500  for  the  same  time  at  double  that  rate,  amounts 
to  $28;  find  the  rates. 

30.  The  interest  on  $300  for  2  years  at  a  certain  rate,  together 
with  the  interest  on  $600  for  3  years  at  double  that  rate,  is  $105; 
find  the  rates. 

31.  The  interest  on  $250  for  6  months  at  a  certain  rate,  together 
with  the  interest  on  $450  for  l|  years  at  f  of  that  rate,  is  $25  •  25 ;  find 
the  rates. 

32.  Find  the  amount  of  $100  in  6  months  at  4%. 

33.  What  sum  amounts  to  $540  •  75  in  9  months  at  4%? 

34.  Find  the  sum  which  in  six  months,  at  5%,  amounts  to  $820. 

35.  What  sum  deposited  in  a  bank  now  at  4%  will,  in  9  months, 
amount  to  $1339? 

36.  What  sum  deposited  at  6%  will,  in  219  days,  amount  to  enough 
to  pay  the  taxes  on  a  building  worth  $50000,  taxed  at  15  mills  on  the 
dollar? 

37.  A  man  offers  me  $1500  cash,  or  $1650  in  9  months;  which  should 
I  accept,  money  being  worth  8%  per  annum? 

38.  $250  amounts  to  $275  in  a  certain  time.  What  sum  will 
amount  to  $275  in  one-half  of  the  time? 

39.  A  person  borrowed  money  for  4  months  at  8  per  cent.,  and 
repaid  principal  and  interest  with  $462.     How  much  was  borrowed? 

40.  A  person  borrowed  money  for  two  years.  For  the  first  year 
he  paid  5%,  and  the  second  year  6%.  At  the  end  of  the  time  he  paid 
back  $506-16.     How  much  was  borrowed? 

41.  A  offers  $2180  for  my  house,  payable  at  the  end  of  3  years; 
B  offers  $455  cash  and  $455  at  the  end  of  each  year  for  3  years;  C 
offers  $1600  cash.  Which  of  these  should  I  accept,  money  being  worth 
83  per  cent,  per  annum? 
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42.  If  I  borfdW  $1200  for  3  years  at  5%,  with  the  understanding 
that  the  interest  due  at  the  end  of  each  year  shall  form  part  of  the 
principal  for  the  next  year,  how  much  shall  I  have  to  pay  at  the  end 
of  the  3  years? 

43.  A  man  engaged  in  business  was  making  15%  each  year  on 
his  capital  of  $15000;  he  gave  up  his  business  at  a  sacrifice  of  10% 
of  his  capital,  and  loaned  his  money  at  8%;what  amount  of  income 
did  he  lose  yearly? 

44.  What  will  be  my  gain  6  months  hence  if  I  buy  goods  for  $2500 
at  6  months'  credit,  and  sell  them  immediately  for  $2800  cash,  if  I 
can  loan  my  money  at  6%  per  annum? 

45.  The  interest  on  a  sum  of  money  amounts  to  y^  of  the  sum 
in  7^   years;   find  the  rate  per  cent. 

46.  The  interest  on  $5000  in  a  certain  time  amounts  to  f  the  in- 
terest on  $100000  for  1  month  at  6%;  find  the  time. 

47.  In  what  time  will  $l-3Zl  amount  to  $1  -Oef ,  at  5%  per  annum? 

48.  A  dealer  bought  $2000  worth  of  flour  on  6  months'  credit, 
and  sold  it  immediately  at  12§%  advance.  If  from  the  proceeds 
he  deposited  in  the  bank  sufficient  money  to  amount  to  the  $2000 
at  the  end  of  the  six  months,  rate  5%,  what  sum  had  he  left? 

49.  **To  find  the  interest  on  a  sum  of  money  at  6%,  multiply  the 
sum  by  one-half  of  the  number  of  months,  and  remove  the  decimal 
point  two  places  to  the  left."     Explain  the  rule. 
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The  above  is  called  a  Promissory  Note,  or  briefly  a 
note. 

The  Face  of  the  note  is  $500. 

It  will  be  nominally  due  on  Oct.  1st,  1917,  but  3  addi- 
tional days,  called  Days  of  Grace,  are  allowed  by  law  in 
which  it  may  be  paid. 

It  is  said  to  be  legally  due  on  Oct.  4th,  1917,  and  on 
that  date  John  Jones  should  receive  $500  from  Henry 
Smith. 

If  John  Jones  wishes  to  realize  on  the  note  before  it  is 
due,  say  on  July  20th,  he  may  discount  the  note  at  a  bank. 

In  this  case  he  will  receive  for  the  note  its  value  at 
maturity,  less  a  certain  sum  which  is  equivalent  to  the 
interest  on  $500  for  the  actual  number  of  days  between 
July  20th  and  Oct.  4th,  at  whatever  rate  the  bank  is 
accustomed  to  charge. 

The  rate  which  is  charged  by  the  bank  is  called  the 
Rate  of  Discount.  When  the  rate  is  stated  to  be  6% 
it  is  understood  that  the  rate  is  6%  per  annum. 
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Thus,  if  the  rate  is  6%,  the  interest  on  $500  for  76 
days  (11+31+30  +  4)  at  6%  will  be  ISOOXxB-TyX^V^  or 
$6  •  25  (to  the  nearest  cent). 

John  Jones  will  therefore  receive  $500  — $6-25  or 
S493-75. 

This  sum  is  called  the  proceeds  of  the  note. 

The  $6  •  25  is  called  the  Bank  Discount. 

The  preceding  note  does  not  bear  interest,  that  is  Henry 
Smith  will  be  required  to  pay  only  $500  when  the  note  is 
due. 


Since  interest  is  payable  on  this  note  at  5%  per  annum, 
the  value  of  the  note  at  maturity  will  be  $500,  together 
with  the  interest  on  $500  from  June  1st  to  Oct.  4th  at  5% 
per  annum. 

The  interest  on  $500  for  125  days  at  5%  =  $8  •  56, 
.*.  the  value  of  the  note  at  maturity        =$508-56, 
.-.  the  discount  =  $508 -56X1^0  X /A      =$6-35, 
.-.  the  proceeds  =  $508 -56 -$6-35  =$502-21. 

The  person  who  promises  to  pay  a  note  is  called  the 
maker.  The  person  to  whom  the  money  is  to  be  paid  is 
called  the  payee. 

The  day  on  which  a  note  is  legally  due  is  called  the 
day  of  maturity. 
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In  Canada  on  all  notes,  except  demand  notes,  the  three 
days  of  grace  are  allowed.  If  the  time  is  expressed  in  days, 
the  actual  number  of  da3^s  must  be  counted;  if  in  months, 
calendar  months  are  meant,  not  merely  periods  of  thirty 
days  each. 

Thus,  a  note  dated  July  10th,  payable  three  months 
after  date,  is  nominally  due  on  Oct.  10th,  and  legally 
due  on  Oct.  13th.  If  drawn  on  Oct.  31st,  payable  in 
four  months,  it  is  nominally  due  on  the  last  day  of  February 
and  therefore  the  day  of  maturity  would  be  Mar.  3rd. 

If  a  note  falls  due  on  a  Sunday  or  a  legal  holiday,  it 
is  payable  on  the  following  day. 

A  note  made  payable  to  the  order  of  a  person,  or  to 
the  bearer,  is  negotiable,  that  is,  it  may  be  transferred 
from  one  person  to  another. 

Notes,  cheques  and  drafts  are  endorsed  for  the  purpose 
of  negotiating  them,  or  for  the  purpose  of  additional 
security.  Endorsing  is  signing  the  name  across  the  back. 
An  endorsement  must  be  on  the  note  itself,  and  must  be 
an  endorsement  of  the  whole  note  and  not  merely  of  a 
part  of  it. 

If  a  note  is  payable  to  two  or  more  persons,  who  are 
not  partners,  all  must  endorse.  Endorsement  in  blank  is 
where  the  name  only  is  written  across  the  back  of  the  note. 
It  makes  it  negotiable  by  the  bearer.  A  specific  endorse- 
ment is  one  to  a  particular  person  as  "Pay  to  A.  Brown, 
or  order."  A.  Brown  must  cash  this  himself,  or  endorse 
it  before  any  other  person  can  use  it. 

A  restrictive  endorsement  is  one  which  prohibits  the 
further  negotiation  of  the  note,  or  merely  gives  authority 
to  deal  with  it  as  thereby  directed,  as,   "Pay  A.  Brown 
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only,"  or  "Pay  Bank  of  Hamilton,  or  order,  for  deposit  to 
credit  of  John  Jones,"  or  "Pay  Bank  of  Hamilton  for  col- 
lection on  account  of  John  Jones." 

The  endorser  in  effect  guarantees  to  all  subsequent 
holders:  (1)  that  the  instrument  itself  is  genuine,  (2) 
that  he  has  a  good  title,  (3)  that  he  and  all  previous 
parties  to  it  are  competent  to  contract,  (4)  that  the 
maker  will  pay  it  at  maturity,  (5)  that  in  case  the  maker 
fails  to  meet  it  he  will  pay  it  himself. 

If  the  note  is  properly  presented  and  not  paid  by  the 
maker  at  maturity,  the  endorser  is  entitled  to  have  notice 
of  the  fact  mailed  to  his  given  address  if  he  is  to  remain 
liable.     This  is  usually  done  by  a  notary  in  protesting  it. 

A  note  does  not  bear  interest  unless  it  is  expressly 
stated  in  the  note.  If  it  bears  interest,  the  three  days  of 
grace  should  be  added  in  computing  this  interest. 

If  a  note  is  not  paid  at  maturity,  interest  can  be  col- 
lected from  maturity  to  the  date  of  payment,  but  only  at 
the  legal  rate,  which  is  at  present  five  per  cent,  per  annum. 

If  a  note  bears  interest,  this  interest  at  the  rate  specified 
can  be  collected  until  maturity,  after  which  interest  at 
the  legal  rate  of  five  per  cent,  is  allowed,  unless  the  rate 
of  interest  is  stated,  in  effect,  as  follows:  "With  interest 
at  seven  per  cent,  per  annum  until  maturity  and  thereafter 
at  the  same  rate  until  paid." 

Extract  from  Canadian  Law. — "Whenever  any  in- 
terest is  by  the  terms  of  any  contract,  whether  under  seal 
or  not,  made  payable  at  a  rate  per  day,  week,  month,  or 
for  any  period  less  than  a  year,  no  interest  exceeding  the 
rate  of  five   per  cent,   per   annum  shall   be  recoverable, 
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unless  the  contract  contains  the  express  statement  of  the 
yearly  rate  of  interest  to  which  such  other  rate  is  equiva- 
lent." 

Thus,  on  a  note  drawn  with  interest  at  one  per  cent, 
per  month,  only  five  per  cent,  per  annum  could  be  collected. 

Simple  interest  only  can  be  collected  upon  any  con- 
tract unless  compound  interest  is  agreed  upon. 

EXERCISE 

Find  (a)  the  day  of  maturity,  (b)  the  time  between  day  of  discount 
and  day  of  maturity,  (c)  the  discount  {d)  the  proceeds  of  the  following 
notes: 

1.  SlOOOyVV-  Hamilton,  March  1st,  1917. 
Six  months  after  date  I  promise  to  pay  Oliver.  Bland,  or  order, 

the  sum  of  One  Thousand  yW  Dollars,  at  my  office  here.     Value  re- 
ceived. John  Smith. 
Discounted  June  4th,  1917,  at  5%. 

2.  $1250tV(7-  Parkdale,  Jan.  15th,  1917. 
Three  months  after  date  I  promise  to  pay  to  Dan.  Wright,  or 

order,  the  sum  of  One  Thousand  Two  Hundred  and  Fifty  yVo  Dollars, 
at  Standard  Bank  here.     Value  received.  Samuel  Nattrass. 

Discounted  Feb.  1st,  1917,  at  6j%. 

3.  $5640T'Tn)-  Barrie,  Ont..  May  23rd,  1916. 
Four  months  from  date  I  promise  to  pay  James  French,  or  order, 

at  my  office  here,  the  sum  of  Five  Thousand  Six  Hundred  and  Forty 

T  5 

TOO 

Discounted  July  2nd,  1916,  at  8%. 


---  Dollars.     Value  received.  Abram  Wilkes. 


4.  $2769TVTr.  Grimsby,  Ont.,  Dec.  Ut,  1916. 

Ninety  days  from  date  I  promise  to  pay  William  Barker,  or  order, 
the  sum  of  Two  Thousand  Seven  Hundred  and  Sixty-nine  xVo  Dollars. 
Value  received.  Brnest   Smith. 

Discounted  Dec.  24th,  at  6%. 
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5.  $275y%^^.  Harriston,  April  1st,  1916. 
Four  months  after  date  I  promise  to  pay  Thomas  Wright,  or  order, 

the  sum  of  Two  Hundred  and  Seventy-five  y^  Dollars.     Value  re- 
ceived. Thomas  Jones. 
Discounted  June  4th.  1916,  at  8%. 

6.  $4000^";^^.  Toronto,  Nov.  29th,  1916. 
Three  months  after  date  I  promise  to  pay  George  Holmes,  or  order, 

the  sum  of  Four  Thousand  xt^j  Dollars  at  Bank  of  Commerce  here. 
Value    received.  Samuei.    Smith. 

Discounted  Dec.  1st,  1916,  at  8%. 

7.  S1234x%«^.  New  York,  May  5th,  1917. 
Six  months  after  date  I  promise  to  pay  Henry  Yorker,  or  order, 

the  sum  of  One  Thousand  Two  Hundred  and  Thirty-four  x%u  Dollars, 
at  First  National  Bank  here.     Value  received. 

George  Gould. 
Discounted  June  4th,  1917,  at  6%. 

8.  $2356/^^^.  London,  Feb.  Uth,  1917. 
Sixty  days  after  date  I  promise  to  pay  to  the  order  of  Frank  Smith, 

Two  Thousand  Three  Hundred  and  Fifty-six  x^thj  Dollars,  at  Imperial 
Bank  here.     Value  received.  G.  Brown. 

Discounted  immediately  at  6%. 

9.  S400x%%.  Kingston,  Jan.  29th,  1917, 
Thirty  days  after  date  I  promise  to  pay  William  James,  or  order, 

the  sum  of  Four  Hundred  x^°n  Dollars,  at  Bank  of  Toronto  here.     Value 
received.  Henry  Scott. 

Discounted  immediately  at  8%. 

10.  $576xnn-  Whitby,  Feb.  3rd,  1916. 
Four  months  after  date  we  promise  to  pay  to  the  order  of  Charles 

Beemer  the  sum  of  Five  Hundred  and  Seventy-six  xV?)  Dollars,  at 
our  office  here.     Value  received.  A.  Wilmot  &  Co. 

Discounted  Mar.  1st,  1916,  at  8%. 

11.  $480xHfo.  Paris,  Feb.  6th,  1915. 
Three  months  after  date  I  promise  to  pay  Samuel  Cole,  or  order, 

the  sum  of  Four  Hundred  and  Eighty  Dollars,  at  the  Standard  Bank 
here,  with  interest  at  5%.     Value  received.  Thomas  Johnson. 

Discounted  Feb.  18th,  1915,  at  6%. 

14 
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12.  $2000T"n%-  '  Ottawa,   Mar.  4th,   1916. 
Sixty  days  after  date  I  promise  to  pay  to  the  order  of  Henry 

Graham  the  sum  of  Two  Thousand  Dollars,  at  the  Imperial  Bank  here, 
with  interest  at  6%.     Value  received.  Alexander  McCuaig. 

Discounted  immediately  at  8%. 

13.  $42001°^'^^.  Port  Hope,  Au^.  26th,  1917. 
Ninety  days  after  date  I  promise  to  pay  Thomas  Scott,  or  order, 

the  sum  of  Four  Thousand  Two  Hundred  Dollars,  at  the  Bank  of  Mon- 
treal here,  with  interest  at  7%.     Value  received.        GEORGE  Kei,ly. 
Discounted  Sept.  1st,  at  8%. 

14.  When  must  notes  dated  and  drawn  as  follows  be  paid: 

(a)  Jan.  30th,  at  1  month? 

(6)  Jan.  29th,  at  1  month? 

(c)  Jan.  28th,  1916,  at  1  month? 

id)  Dec.  31st,  at  4  months? 

{e)  Nov.  29th,  at  3  months? 

15.  The  interest  on  any  sum  for  73  days,  at  5%,  is  what  fraction 
of  the  sum  loaned? 

16.  The  interest  on  a  note  for  95  days,   at  6%,   is  what  fraction 
of  the  face  of  the  note? 

17.  A  bank  discounts  a  92-day  note  at  6%.   Find  what  fraction 
the  discount  is  of  the  face  value  of  the  note. 

18.  A  bank  charges  what  fraction  of  the  face  of  a  note,  when  dis- 
counted 73  days  before  it  matures,  at  10%? 

19.  What  fraction  of  the  face  value  of  a  note  does  one  receive  from 
a  bank  which  discounts  it  at  6%,  90  days  before  it  is  due? 

20.  A  note  is  discounted  60  days  before  due  at  8%,  and  the  pro- 
ceeds amount  to  $360-20.     Find  the  face  value  of  the  note. 

21 .  What  must  be  the  face  value  of  a  note  made  June  1st  at  3 
months,  and  discounted  immediately  at  8%,  to  produce  $870? 


BANK    DISCOUNT  211 

22.  What  must  be  the  face  value  of  a  note  made  May  25th  at  4 
months,  and  discounted  June  3rd  at  6%,  to  produce  $357-98? 

23.  A  note  for  S730  was  discounted  45  days  before  it  matured 
and  produced  $724-60.     What  was  the  rate  of  discount? 

24.  A  man  received  from  a  bank  $990  for  a  note  of  $1000,  73  days 
before  it  was  due;  what  was  the  rate  of  discount? 

25.  The  discount  on  a  note  for  $1825,  which  matures  on  Aug.  1st, 
and  was  discounted  on  June  4th,  was  $20-30;  find  the  rate  of  discount. 

26.  The  discount  on  a  note  of  $1460,  discounted  40  days  before 
it  was  legally  due,  was  $20;  find  the  rate  of  discount. 

27.  For  what  sum  must  a  note  be  drawn  on  June  1st,  1916,  pay- 
able in  90  days,  so  that  when  it  is  discounted  on  June  14th,  at  8%, 
the  proceeds  will  be  $358-60? 

28.  A  note  for  $1460,  discounted  on  May  23rd,  1917,  at  6%,  yielded 
$1448-48.     When  was  the  note  nominally  due? 

29.  A  ninety-day  note  for  $292,  was  discounted  on  Dec.  20th, 
1915,  at  8%,  and  yielded  $289  - 12.     On  what  date  was  the  note  drawn? 

30.  A  sixty-day  note,  for  $1200,  with  interest  at  6%,  is  discounted 
on  the  day  it  is  made  at  6%.     Find  the  proceeds. 

31.  A  bank  discounts  a  note,  legally  due  in  93  days,  at  7%  per 
annum.  What  rate  of  interest  per  annum  does  the  bank  receive  on 
its  money? 

32.  $1460.  Kitchener,  Jan.  3rd,   1917. 
Sixty  days  after  date  I  promise  to  pay  John  Brown  or  order  the  sura 

of  One  Thousand  Four  Hundred  and  Sixty  Dollars  with  interest  at 
7%.     Value  received.  T.  Johnston. 

What  payment  will  settle  this  note  on  the  day  it  is  legally  due? 
What  payment  on  July  7th,  1917? 
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PARTIAL  PAYMENTS 

$3500t%%  Toronto,  March  1st,  1916. 

On  demand,  I  promise  to  pay  Henry  Reid,  or  order, 
the  sum  of  Three  Thousand  Five  Hundred  Dollars,  for 
value  received,  with  interest  at  5  per  cent,  per  annum. 

Thomas    Knott. 

On  this  note  the  following  payments  were  made: 
May  13th,  1916,  S500. 
Sept.  6th,  1916,  $1000. 

1  What  amount  of  interest  was  due  on  May  13th? 

2.  How  much  did  the  payment  on  May  13th  exceed 
the  interest  due? 

3  By  how  much  does  the  payment  reduce  the  prin- 
cipal? 

4.  What  amount  of  interest  was  due  on  Sept.  6th? 

5.  By  how  much  did  the  payment  on  Sept.  6th  exceed 
the  interest  due? 

6.  What  amount  did  Knott  owe  Reid  after  making 
the  payment  on  Sept.  6th? 

7.  How  much  was  due  Reid  on  Nov.  18th,  1916? 

$5000x''o''o  Toronto,  May  3rd,  1916. 

On  demand,  I  promise  to  pay  Thomas  Scott,  or  order, 
the  sum  of  Five  Thousand  Dollars,  for  value  received, 
with  interest  at  6%  per  annum.  George  ColE. 

This  note  was  endorsed  as  follows : 
July  15th,  1916,  $40. 
Sept.  28th,  1916,  $1200. 

8.  What  amount  of  interest  was  due  on  July  15th? 
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9.  By  how  much  does  the  interest  due  on  July  15th 
exceed  the  payment  made  on  that  date?' 

Note. — If  the  payment  made  at  any  time  is  less  than  the  interest 
due  at  that  time,  this  payment  is  added  (without  interest)  to  the  next 
succeeding  payment,  and  no  reduction  of  principal  is  made  until  the 
sum  of  the  payments  exceeds  the  interest  due  at  the  time  of  the  last 
payment. 

10.  What  is  the  whole  amount  of  interest  due  on  Sept. 
28th? 

11.  By  how  much  does  the  amount  of  the  two  payments 
exceed  the  interest  due? 

12.  How  much  does  Cole  owe  Scott  on  Jan.  1st,  1917? 

EXERCISE 

1.  $400i"^"n  MiMico,  Jan.  1st,  1915. 
On  demand,  I  promise  to  pay  William  Hill,  or  order,  the  sum  of 

Four  Hundred  Dollars,  for  value  received,  with  interest  at  6%  per 
annum. 

CAI.VIN  Kemp. 

On  this  note  the  following  amounts  were  paid: 

March  15th,  1915,  $20. 

July  10th,       1915,  $6. 

Sept.  20th,     1915,  $150. 
How  much  was  due  on  Dec.  24th,  1915? 

2.  The  following  payments  were  made  on  a  demand  note  for 
$1000,  drawn   March  1st,  1913,  bearing  interest  at  8%:    June  11th, 

1913,  $300;    Sept.  21st,  1913,  $10;   Jan.  1st,  1914,  $100;   June  10th. 

1914,  $400.     How  much  was  due  on  June  1st,  1915? 

3.  A  man  bought  a  city  lot  for  $2000,  giving  $500  cash,  and 
making  an  agreement  to  pay  6%  interest  on  the  balance,  with  the 
privilege  of  paying  off  any  part  of  the  principal  at  any  time  when 
interest  has  been  paid  up  to  date.  The  transaction  took  place  on 
April  1st,  1916.  On  Sept.  21st,  1916,  he  paid  $500;  on  Jan.  31st, 
1917,  he  paid  $600.     How  much  remained  due  on  June  1st,  1917? 

4.  On  a  demand  note  of  $950,  made  Jan.  25th,  1916,  bearing 
interest  at  7%  per  annum,  the  following  payments  were  made:  March 
2nd,  1916,  $225;  May  5th,  1916,  $174-19;  June  29th,  1916,  $187-50. 
What  sum  was  due  on  Jan.  1st,  1917? 
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COMPOUND  INTEREST 

Banks  which  pay  interest  on  deposits  add  the  interest 
semi-annually  or  annually  to  the  sum  deposited. 

Thus,  if  I  deposit  $500  in  a  savings  bank  which  pays 
interest  annually  at  4%,  I  would  be  entitled  to  $20  interest 
at  the  end  of  the  first  year. 

If  I  allow  this  interest  to  remain  on  deposit  I  would 
receive  interest  on  $520  during  the  second  year. 

The  second  year's  interest  would  be  $20-80.  My  bank 
book  would  therefore  show  a  balance  to  my  credit,  at  the 
end  of  2  years,  of  $540-80. 

In  this  example  $40-80  is  called  the  Compound  In- 
terest on  $500  for  2  years  at  4%  per  annum,  compounded 
annually. 

$540-80  is  called  the  Amount. 

If,  in  this  case,  the  interest  were  compounded  half- 
yearly,  the  interest  for  the  first  half-year  would  be  2%  of 
$500,  or  $10, 

/.  the  amount  on  deposit  at  the  end  of  the  first  half- 
year  would  be  $510. 

The  interest  for  the  second  half-year  would  be  2%  of 
$510,  or  $10-20, 

.*.  the  amount  at  the  end  of  the  second  half-year  would 
be  $520-20. 

The  interest  for  the  third  half-year  would  be  $10-40, 

.*.  the  amount  at  the  end  of  the  third  half-year  would 
be  $530-60. 

The  interest  for  the  fourth  half-year  would  be  $10-61, 
/.  the  amount  at  the  end  of  2  years  would  be  $541-21, 
.-.  the  total  interest  would  be  $41  -  21. 
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Why  is  this  interest  greater  than  when  the  interest  is 
compounded  annually? 

Find  the  amount  of  $150  for  10  years  at  5%  per  annum, 
compounded  annually. 

This  problem  might  be  solved  in  a  manner  similar  to 
the  preceding,  but  the  result  may  be  obtained  much  more 
readily  as  follows : 

The  interest  for  the  first  year  =  yf^  of  $150, 
.-.  the  amount  =\U  oi  $150  =  $150X1 -05. 

The  interest  for  the  second  year  =  T^o  of  ($150X1-05), 

.-.  the  amount  =  -\U  oi  ($150  X 1  •  05)  =  $150  X  (1  •  05)^. 

Similarly, 

the  amount  at  the  end  of  3  years  =  $150  X  (1  •  05)^, 

and  the  amount  at  the  end  of  10  years 

=  $150X(l-05)i« 

=  $150  X 1  •  62889  (see  tables) 

=  $244-33, 
/.  the  interest  for  10  years  =  $244 -33 -$150 

=  $94-33. 
The  amount  of  $1  for  5  years  at  3i%  per  annum, 
compounded  annually, 

=  $(1-035)5  =  $1-19. 

The  amount  of  $1200  for  6|  years  at  4%  per  annum, 
compounded  yearly, 

=  $1200(1-04)6x1-02 

=  $1200X1-26532X1-02 

=  $1548-75. 
The  amount  of  $350  for  5  years  at  6%  per  annum, 
compounded  half-yearly, 

=  $350  X  (1-03)10 

=  $470-37, 
for  the  amount  is  evidently  the  same  as  it  would  be  for 
10  years  at  3%,  compounded  yearly. 
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What  principal  loaned  for  8  years  at  4%  per  annum, 
compounded  yearly,  will  amount  to  $1000? 

The  amount  of  $1  for  8  years  at  4%  =  $(1-04)8. 

Now  $(1-04)8  is  the  amount  of  $1, 

.*.  $1000  IS  the  amount  of  ,..    ^^.^ 
(1-04)8 

=  $1000  X -73069  (see  tables) 

=  $730-69. 

EXERCISE 

Note — The  first  18  examples  should  be  solved  without  the  use  of 
the  tables.     Results  should  be  given  to  the  nearest  cent. 

1.  To  what  sum  will  $100  amount  if  left  on  deposit  in  a  bank  for 
3  years,  if  interest  is  added  yearly  at  4%? 

2.  What  is  the  amount  of  $500  in  4  years,  at  3%  per  annum,  in- 
terest calculated  yearly? 

3.  What  is  the  amount  of  $100  in  4  years,  at  5%  per  annum, 
interest  calculated  yearly? 

4.  What  is  the  compound  interest  on  $150  in  4  years,  at  5% 
per  annum,  interest  calculated  yearly? 

5.  Find  the  compound  interest  on  $875-25  in  3  years,  at  4% 
per  annum,  interest  calculated  yearly. 

6.  Find  the  compound  interest  on  $1250  in  3  years,  at  5%  per 
annum,  interest  calculated  yearly. 

,7.  John  Smith  deposited  $100  in  a  Savings  Bank  at  the  begin- 
ning of  each  year,  making  the  first  deposit  Jan.  1st,  1912.  How  much 
should  there  be  to  his  credit  Jan.  1st,  1918,  the  bank  paying  4%  per 
annum,  calculated  yearly  ? 

8.  Find  the  amount  accumulated  at  the  end  of  4  years  by  a  man 
who  invests  $150  now,  and  the  same  sum  at  the  beginning  of  each  suc- 
ceeding year,  at  3%  compound  interest,  calculated  yearly. 

9.  Find  the  amount  of  $1200  in  2  years,  at  6%  per  annum,  in- 
terest calculated  and  added  to  the  principal  at  the  end  of  each  half- 
year. 
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10.  Find  the  compound  interest  on  $1450  in  1  year  and  6  months, 
at  5%  per  annum,  interest  calculated  half-yearly. 

11.  Find  the  compound  interest  on  $1000  in  2  years  and  73  days, 
at  5%  per  annum,  calculated  yearly. 

12.  What  is  the  difference  between  the  simple  and  the  compound 
interest  on  $1275  for  3  years,  at  5%,  compounded  yearly? 

13.  What  sum  of  money  loaned  at  4%  per  annum,  compounded 
yearly,  will  amount  in  2  years  to  $2028. 

14.  What  sum  of  money  will  give  $150  interest  in  3  years,  at  4% 
per  annum,  compounded  yearly? 

15.  The  difference  between  the  simple  and  the  compound  interest 
on  a  certain  sum  for  2  years,  at  6%,  compounded  yearly,  is  $4-50. 
Find  the  sum. 

16.  What  sum  of  money  will  yield  $400  interest  in  2  years  and  3 
months,  at  4%  per  annum,  calculated  yearly? 

17.  A  man  rents  a  farm  for  4  years,  the  yearly  rental  being  $250  pay- 
able at  the  end  of  each  year.  If  he  pays  no  rent  until  the  end  of  the 
4  years,  how  much  should  he  then  pay  if  money  is  worth  6%  per  annum? 

,  18.  The  rate  of  increase  of  the  population  of  a  city  is  10%  per 
annum;  the  increase  in  the  last  4  years  is  13923.  What  is  the  present 
population? 

Note — Tables  should  be  used  to  solve  19-31. 

19.  Find  the  compound  interest  on  $1700,  for  6  years,  at  4% 
per  annum,  added  yearly. 

20.  At  6%  per  annum,  compounded  yearly,  find  the  amount  of 
$1000  in  8|  years. 

21.  Find  the  amount  of  $500  in  10§  years  at  7%  per  annum  com- 
pounded half-yearly. 

22.  Find  the  interest  on  $625  for  9^  years  at  4%  per  annum,  com- 
pounded quarterly. 

23.  Find  the  difference  between  the  compound  interest  on  $1350  at 
7%  per  annum  for  7  years  (a)  compounded  yearly,  (b)  compounded 
half  yearly. 
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'^      24.  What  principal  will  amount  to  $1000  in  20  years  at  3%  per 
annum,  compounded  yearly? 

25.  Find  the  sum  which,  in  2  years,  at  4%  per  annum,  payable 
half-yearly,  amounts  to  $541-21. 

26.  In  how  many  years  will  a  sum  of  money  double  itself  at  10% 
per  annum,  compounded  yearly? 

27.  In  what  time  will  a  sum  of  money  double  itself  at  2^%  com- 
pounded yearly?     At  7%  per  annum  compounded  half-yearly? 

28.  If  $1  amounts  to  $1  •  55297  in  ten  years,  find  the  rate  %  per 
annum. 

29.  If  $1000  amounts  to  $2406-62  in  18  years,  find  the  rate  % 
per  annum. 

30.  In  how  many  years  will  $150  amount  to  $301-83  at  6%  per 
annum? 

31.  The  time  in  which  any  sum  of  money  will  double  itself  at 
compound  interest  may  be  found  approximately  by  dividing  the  rate 
%  into  71.  Examine  how  far  the  tables  bear  out  the  truth  of  this 
statement. 

32.  If  $100  amounts  to  $120  in  4  years,  to  what  sum  would  it 
amount  in  8  years?     In  2  years?- 

33.  At  a  certain  rate,  compounded  yearly,  the  difference  between 
the  interest  for  the  first  year  and  that  for  the  second  is  $1,  the  difi'er- 
ence  between  the  interest  for  the  second  year  and  that  for  the  third 
year  is  $1-05.     Find  the  rate  per  cent,  per  annum. 

34.  What  rate  per  cent,  per  annum,  compounded  yearly,  is  equiv- 
alent to  3%  per  half-year,  compounded  half-yearly? 

35.  What  rate  per  cent,  per  half-year,  compounded  half-yearly, 
is  equivalent  to  6%  per  annum,  compounded  yearly? 

7^36.  The  difference  between  the  interest  at  10%  per  annum,  added 
yearly,  and  that  added  half-yearly,  for  two  years,  is  $55-06^.  Find 
the  principal. 
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37.  John  Jones  takes  a  10-year  endowment  policy  for  $2000.  By 
this  policy  the  company  will  pay  him  $2000  at  the  end  of  10  years  or 
will  pay  his  heirs  the  same  sum  if  he  dies  before  the  10  years  expire. 
The  premium  is  $205  paid  each  year  in  advance.  If  he  dies  just  before 
the  fifth  premium  is  due  his  heirs  will  receive  how  much  more  than  if 
he  had  invested  his  money  at  5%  compounded  yearly?  If  Jones 
lives  the  10  years  he  \rill  receive  how  much  less  than  if  he  had  invested 
his  money  as  stated? 
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A  person  owes  me  $105  to  be  paid  one  year  hence  and 
he  desires  to  pay  it  now.  If  I  can  loan  my  money  at  5%, 
I  should  accept  $100  cash  as  the  equivalent  of  the  debt, 
for  I  could  loan  this  $100  at  5%  and  realize  $105  at  the 
end  of  the  year. 

The  $100  is  called  the  Present  Worth  or  Present 

Value  of  $105  due  in  one  year. 

The  present  worth  of  a  sum,  due  at  the  end  of  any 
stated  time,  is  therefore  the  principal  which  loaned  for 
the  given  time  would  amount  to  that  sum. 

Thus,  to  find  the  present  worth  of  $1200  due  in  9 
months,  when  money  is  worth  6%,  is  the  same  as  to  find^ 
the  principal  which  would  amount  to  $1200  if  loaned  for 
9  months  at  6%  per  annum. 

The  interest  on  $100  for  9  mo.  at  6%  =  $4 -50, 
/.  $104-50  due  in  9  mo.  is  equivalent  to  $100  now, 

.    «ionn^       •     o  •  •      1      .^    $100X1200 

. .  $1200  due  in  9  mo.  is  equivalent  to  — ^         —  now, 

lu4 • oU 

=  $1148-3253, 

.-.  the  present  worth  =  $1148 -3253, 

=  $1148-33  (to  the  nearest  cent). 

Verify  the  correctness  of  this  result  by  showing  that  the 
amount  of  $1148-33  for  9  months  at  6%  is  $1200. 
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The  difference  between  $1200  and  $1148-33  or  $51-67 
is  called  the  Discount. 

Here  the  present  value  and  the  discbunt  are  determined 
by  a  rate  of  interest  and  not  by  a  rate  of  discount. 

If  the  rate  of  discount  had  been  6%,  as  in  finding  the 
bank  discount,  the  discount  on  $1200  <fue  in  9  mo.  would 
have  been 

$1200XTn(jXAor$54. 

The  present  value  would  then  be 
$1200 -$54  or  $1146. 

When  the  time  is  greater  than  one  year,  compound 
interest  should  be  used. 

Thus,  the  present  value  of  $1000  due  in  6  years,  if  the 
rate  of  interest  is  5%  per  annum, 

=  ^^^6  =  $1000Xty^6  =  ^1000X  -74622  (see  tables) 

=   $746-22. 

The  present  worth  of  $400  due  in  5^  years,  money 
worth  6%  per  annum,  compounded  half-yearly, 

=  7r^^  =  ^400X  -72242  (see  tables) 

=  $288-97. 

Find  the  present  value  of  $100  a  year,  due  at  the 
end  of  each  year  for  4  years,  if  the  rate  of  interest  is  5%  per 
annum. 

The  present  value 

$100       $100         $100         $100 


1-05  '  (1-05)2  '  (1-05)3  '  (1-05)4 

=  $100   [ iTos"^ (1-05)2+ (1-05)3+ (1-05)^ 
=  $100  (-95238+ -90703 +-86384+ -82270) 
=  $100X3-54595 
=  $354-595  or  $354-60. 
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Find  the  present  value  of  a  mortgage  of  $1500  bearing 
interest  at  6%  per  annum  payable  yearly,  and  having 
3  years  to  run,  money  being  worth  4%  per  annum. 

On  this  mortgage  there  is  due  $90  each  year  as  interest, 
and  $1500  at  the  end  of  3  years, 
.*.  the  present  value 

$90   _$90_  _$90_   $1500 


1-04  '  (1-04)2  '  (1-04)3^  (1-04)3 
=  $90  (- 96154+ -92456+ -88900) +$1500 X- 88900 
=  $249 -759+ $1333 -50 
=  $1583-259  or  $1583-26. 

EXERCISE 

1.  Find  the  present  worth  of  $636,  due  in  9  months,  the  rate  of 
interest  being  8%  per  annum,  and  verify  the  result. 

2.  Find  the  present  worth  of  $800,  due  in  8  months,  the  rate  of 
interest  being  6%  per  annum,  and  verify  the  result. 

3.  Find  the  present  value  of  $1,  due  in  6  months,  the  rate  of  interest 
being  8%  per  annum, 

4.  Find  the  present  value  of  $1,  due  in  2  years,  money  being 
worth  6%  per  annum,  compounded  yearly. 

5.  Find  the  present  worth  of  $8000,  due  in  2  years,  money  being 
worth  4%  per  annum,  calculated  yearly. 

6.  What  sum  should  be  deducted  from  $1200,  due  in  6  months, 
if  the  debt  is  paid  now,  the  rate  of  interest  being  4%  per  annum? 

7.  Find  the  discount  off  $1350,  due  in  9  months,  if  the  rate  of  in 
terest  is  5%  per  annum. 

8.  For  the  given  rate  of  interest  find  the  discount  off: 

(a)  $484-10,  due  in  146  days,  at  7|%  per  annum. 

(b)  $1250-80,  due  in  1  year,  at  6%  per  annum. 

(c)  $1234-56,  due  in  2  years,   at   4%   per  annum,   compounded 

yearly. 
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(d)  $176-84,  due  in  2  years  and  219  days,   at  5%  per  annum, 

compounded  yearly. 

(e)  $1,  due  in  3  years,  at  5%  per  annum,  compounded  yearly. 

9.  A  farmer  pays  a  yearly  rental  of  $400,  at  the  end  of  each  year. 
What  sum  paid  at  the  beginning  of  any  year  would  be  equivalent  to 
the  next  three  years'  rental,  the  rate  of  interest  being  5%  per  annum? 

10.  What  sum,  paid  at  the  end  of  2  years,  is  equivalent  to  $400 
paid  at  the  end  of  each  year,  for  three  years,  the  rate  of  interest  being 
4%  per  annum? 

11.  A  owes  B  $100,  due  in  2  years;  $150,  due  in  3  years;  $200, 
due  in  4  years.  What  sum  paid  now  would  cancel  the  debt,  the  rate  of 
interest  being  5%  per  annum?     (Use  the  tables). 

12.  The  rent  of  a  house  is  $25  per  quarter  paid  at  the  end  of  each 
quarter.  What  is  the  equivalent  yearly  rental  paid  in  advance,  money 
being  worth  4%  per  annum? 

13.  When  the  rate  of  interest  is  6%,  the  discount  off  a  sum  due  in 
3  months  is  $7-75.     Find  the  sum. 

14.  Which  is  the  better,  and  by  how  much,  to  buy  a  farm  for  $3140 
on  8  months'  credit,  or  to  accept  a  discount  of  5%  and  pay  cash,  if 


15.  If  money  is  worth  5%,  what  cash  offer  is  equivalent  to  an 
offer  of  $133-65  on  3  months'  credit? 

16.  If  goods  which  cost  $255  on  3  months'  credit  are  sold  for  $255 


17.  Which  is  the  better,  and  by  how  much,  to  buy  silk  at  $4-18  per 
yard,  payable  in  9  months,  or  for  $3-95  cash,  money  being  worth  6%? 

18.  A  offers  flour  at  $7-50  a  barrel  on  8  months'  credit;  B  offers  the 
same  grade  of  flour  at  $7-25  a  barrel  on  3  months'  credit.  Which 
should  I  accept  if  money  is  worth  6%? 
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19.  I  buy  goods  for  $450  with  a  discount  of  10%  for  cash.  I 
pay  cash  for  the  goods  and  sell  them  immediately  for  $433-50,  pay- 
able in  3  months.     If  money  is  worth  6%  find  my  gain  %. 

20.  I  buy  goods  for  $1545,  payable  in  6  months.  I  keep  them 
in  stock  for  2  months  and  sell  them  for  $1624  on  3  months'  credit. 
Find  my  gain,  when  the  goods  were  sold,  if  money  is  worth  6%. 

21.  I  buy  a  fnrm  for  $10000,  payable  one-half  cash,  the  remain- 
der in  1  year,  with  interest  at  6%.  I  sell  it  immediately  for  $12000, 
payable  in  3  months,  with  interest  at  4%.  What  is  my  piescnt  gain, 
money  being  worth  5%  per  annum? 

22.  Find  the  present  value  of  $530  due  in  9  months,  (a)  if  the  rate 
of  discount  is  8%  per  annum,  (b)  if  the  rate  of  interest  is  8%. 

23.  Find  the  difference  in  the  discount  off  a  debt  of  $538-20  due 
in  6  months,  according  as  the  rate  of  discount  is  7%  or  the  rate  of  interest 

is  7%. 

24.  When  the  rate  of  interest  is  4%  the  discount  off  a  sum  due  in 
9  months  is  90c.  less  than  when  the  rate' of  discount  is  4%.  Find  the 
sum. 

25.  Find  the  present  value  of  a  mortgage  of  $2000,  having  4  years 
to  run,  bearing  interest  at  5%  per  annum  payable  yearly,  if  money  is 
worth  6%  per  annum.     (Use  the  tables). 

26.  A  mortgage  for  $4000  has  still  2^  years  to  run  and  bears  interest 
at  4^%  per  annum,  the  first  payment  of  interest  being  due  in  six  months. 
How  much  is  it  worth  now,  if  the  rate  of  interest  is  5%  per  annum, 
compounded  half-yearly?     (Use  the  tables). 

27.  How  much  may  I  borrow,  so  that  I  can  repay  it  by  paying 
$1000  at  the  end  of  each  year  for  3  years,  if  money  is  worth  5%  per 
annum?     Verify  your  result. 

28.  If  the  rate  of  interest  is  5%  what  is  the  equivalent  rate  of  dis- 
count? If  the  rate  of  discount  is  5%  what  is  the  equivalent  rate  of 
interest? 
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EXCHANGE 

If  a  person  owes  a  small  sum  of  money  to  some  one 
living  in  another  place,  he  may  send  the  money  by  regis- 
tered letter,  in  which  case  the  only  expense  is  the  amount 
of  the  postage. 

He  may  also  pay  it  by  means  of  a  postal  note,  or  by 
a  money  order  purchased  at  the  post  office,  at  a  bank,  or 
from  an  express  company. 

In  special  cases  the  money  might  be  paid  by  telegraph 
at  considerable  expense,  or  the  actual  money  might  be 
paid  to  an  express  company  for  transmission. 

In  business,  however,  none  of  the  above  methods  is 
usually  followed. 

If  a  Hamilton  merchant  (Peter  Ross)  buys  goods  from 
a  Montreal  firm  (J.  B.  Arthur  &  Co.)  to  the  amount  of 
$600,  one  way  of  making  payment  is  for  Peter  Ross  to 
send  to  J.  B.  Arthur  &  Co.  his  personal  Cheque  for 

The  cheque  might  be  in  the  following  form: 


(^^Ze.^   A^. 


J.  B.  Arthur  &  Co.  on  receiving  this  cheque,  would  de- 
posit it  in  the  bank  where  they  keep  their  account.  This 
bank  will  send  it  to  the  Bank  of  Hamilton,  which  will 
deduct  the  $600  from  Peter  Ross'  account.  The  Montreal 
bank  will  probably  make  a  small  charge,  usually  \  or  ^%, 
which  will  be  deducted  from  the  amount  credited  to  the 
account  of  J.  B.  Arthur  &  Co. 
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The  amount  charged  is  called  the  Exchange. 

Another  common  method  of  making  payment  would 
be  for  Peter  Ross  to  buy  a  Bank  Draft  from  a  Hamilton 
bank,  directing  a  Montreal  bank  to  pay  J.  B.  Arthur  & 
Co.  the  sum  of  $600. 

The  draft  might  be  in  the  following  form: 


./ 


>*■      /      .  ■'//:.    ://    .  .\" 


////:  /-/  J/a/^/zY/f 


Pa/bfteardfcr 


This  draft  might  have  been  drawn  payable  to  the 
order  of  Peter  Ross,  in  which  case  Peter  Ross  would  have 
endorsed  it  thus: 

Pay  to  the  order  of  J.  B.  Arthur  &  Co. 

P^TSR    Ross. 

A  draft  is  therefore  the  same  as  a  cheque  except  that 
it  is  made  by  a  bank  and  is  drawn  on  another  bank,  or  on 
another  branch  of  the  same  bank. 

Banks  usually  charge  a  slight  premium  on  the  face  of 
the  draft. 

Thus,  the  preceding  draft  for  $600  at  \%  premium 
would  cost  $600+i%  of  $600  or  $600-75. 

.Another  method  of  effecting  payment  would  be  for 
J.  B.  Arthur  &  Co.  to  draw  on  Peter  Ross  for  $600.  These 
drafts,  or  bills  of  exchange,  are  sometimes  called  Commer- 
cial Drafts  and  may  be  in  the  following  forms : 

15 
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,_.„., jCc/:.,^ySjZ pay  to  the  otdez 

of  The  Bank,  of  No^a.  Scotia  the  mm 

of... <2JVk C^iCc^^^<^ -- 1 -.- -. -^^-JDoUazd, 

^alue  leceived  and  charge  to  account  of 

^<^m^^^.^-.     -. MM Ot^^^^^a. 

i^^*^__ J       (y 

J.  B.  Arthur  &  Co.  would  place  this  draft  (called  a  Sight 
Draft)  with  the  Bank  of  Nova  Scotia  for  collection.  This 
bank  would  send  it  to  its  branch  or  to  some  other  bank  in 
Hamilton.  The  Hamilton  bank  would  collect  the  $600  from 
Peter  Ross  and  would  send  it  (or  its  equivalent)  to  the  Bank 
of  Nova  Scotia,  and  the  amount,  less  the  exchange,  would 
be  added  to  the  account  of  J.  B.  Arthur  &  Co. 

Thus,  if  the  bank  charged  |  of  1  per  cent,  exchange,  the 
proceeds  of  the  draft  would  be 

$600-  i%  of  $600  or  $598  •  50. 


$. C^"? ^  m>onlreal. ^ue.  J<^    ^^^-igi? 

<i/Xic/tXY^/;C^iM^    <!^(^     €Z<x^  pay  to  the  ozdet 

of  The  Bank  of  Nova  Scotia  the  mm 

of t^^ j:/i(cc^f^^  .' ....: -J :...ij  .^f^EDoLlaza. 

value  received  and  charge  to  account  of 

^'^ i^^^ )   /  /^-^^t;?;^  ^<s. 


This  draft  (called  a  Time  Draft)  is  payable  30  days 
after  July  2nd,  which  with  the  three  days  of  grace  added, 
will  make  the  day  of  maturity  Aug.  4th. 
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When  the  draft  is  presented  to 
Peter  Ross,  if  he  intends  to  pay  it 
when  due,  he  writes  the  word  "ac- 
cepted" across  the  face  of  the 
draft  and  adds  the  date,  the  place 
of  payment  and  his  signature  as 
shown  in  the  margin. 

The  draft  is  now  called  an 
Acceptance  and  is  equivalent  to  a 
promissory  note. 

If  the  draft  had  been  drawn  payable  "thirty  days  after 
sight"  and  had  been  accepted  by  Peter  Ross  on  July  6th,  it 
would  then  have  been  payable  33  days  after  the  date  of 
acceptance,  that  is,  on  Aug.  8th. 

J.  B.  Arthur  &  Co.  are  called  the  drawers  of  the  draft 
and  Peter  Ross  the  drawee  or  acceptor. 

The  drawee  is  allowed  48  hours  after  presentation  to 
accept  a  draft. 

A  sight  draft  becomes  payable  three  days  after  date  of 
acceptance  by  the  drawee. 

An  acceptance  may  be  discounted  at  a  bank. 

A  draft  for  $480,  drawn  on  Mar.  5th  at  60  days  after 
sight  is  accepted  on  Mar.  9th.  It  is  discounted  on  Apr.  6th 
at  8%.  What  are  the  proceeds,  if  the  bank  charges  \% 
of  the  face  of  the  draft  for  collection? 

The  draft  is  legally  due  63  days  after  Mar.  9th. 

From  Mar.  9th  to  Apr.  6th  is  28  days  and  therefore  it 
is  discounted  63 — 28  or  35  days  before  it  is  due. 

The  interest  on  $480  for  35  days  at  8%  =  $3 -68. 
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The   exchange  =  i%   of   $480  =  $-60. 

.-.  the  proceeds  =  $480  -  $4  •  28  =  $475  •  72. 

A  money  order  is  always  sold  at  a  slight  advance  over 
its  face  value,  and  usually  a  bank  draft  costs  more  than  its 
face  value. 

In  each  case  the  percentage  of  variation  from  the  face 
value  is  called  the  Rate  of  Exchange. 

If  the  draft  costs  more  than  its  face  value,  exchange  is 
said  to  be  at  a  Premium.  If  it  costs  its  face  value,  ex- 
change is  at  Par.  If  it  costs  less  than  its  face  value, 
exchange  is  at  a  Discount. 

The  term  Domestic  Exchange  is  used  to  characterize 
transactions  between  parties  in  the  same  country  and 
Foreign  Exchange,  in  different  countries. 

Foreign  drafts  are  called  Bills  of  Exchange. 

The  Par  of  Exchange  between  Canada  and  any  foreign 
country  is  expressed  by  stating  the  value  of  the  monetary 
unit  of  that  country  in  Canadian  money.  Thus,  by  refer- 
ring to  the  table  given,  the  par  of  exchange  between  Great 
Britain  and  Canada  is  £l=$4'86j,  between  France  and 
Canada  1  franc  =  19-3  cents,  etc. 

The  rate  of  foreign  exchange  varies  continually  and  is 
sometimes  above  par  and  sometimes  below  par. 

Since  the  monetary  unit  in  the  United  States  is  the 
same  as  in  Canada,  it  should  be  noted,  that  business 
between  a  city  in  Canada  and  one  in  the  United  States  is 
transacted,  usually,  as  if  they  were  both  Canadian  cities. 
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VALUE  OF  FOREIGN  UNITS  IN  CANADIAN  MONEY 


Country 


Stand- 
ard 


Monetary  Unit 


Value 
in  Can. 
Money- 


Argentine  Republic 
Austria- Hungary. . 

Belgium 

Bolivia 

Brazil 

Central  America.  .  . 

Chile 

China 

Denmark 

Ecuador 

Bgypt 

France 

German  Empire .  .  . 

Great  Britain 

Greece 

Hayti 

India 

Italy 

Japan 

Mexico 

Netherlands 

Norway 

Panama 

Persia 

Peru 

Portugal 

Russia 

Spain 

Sweden 

Switzerland 

Turkey 

United  States 

Uruguay 

Venezuela 


Gold.. 

Gold.. 

Gold.. 

Gold.. 

Gold.. 

Silver. 

Gold.. 

Silver. 

Gold.. 

Gold.. 

Gold.. 

Gold.. 

Gold.. 

Gold.. 

Gold.. 

Gold.. 

Gold.. 

Gold.. 

Gold.. 

Gold.. 

Gold.. 

Gold.. 

Gold.. 

Silver.  , 

Gold.., 

Gold... 

Gold.., 

Gold.., 

Gold.., 

Gold... 

Gold... 

Gold... 

Gold... 

Gold... 


Peso 

Crown 

Franc 

Boliviano 

Milreis 

Peso . . . : 

Peso 

Tael  (Canton) 

Crown 

Sucre 

Pound  (100  piastres) 

Franc 

Mark 

Pound  Sterling 

Drachma 

Gourde 

Rupee . 

Lira 

Yen 

Peso 

Florin 

Crown 

Balbao 

Kran 

Libra 

Escudo 

Rouble 

Peseta  

Crown 

Franc 

Piastre 

Dollar 

Peso 

Bolivar 


$0-965 
•203 
•193 
•389 
•546 
•381 
•365 
•628 
•268 
•487 

4^943 
•193 
•238 

4^86  J 
•193 
•965 
•324 
•193 
•498 
•498 
•402 
•268 

1000 
•088 

4-867 

L081 
•515 
•193 
•268 
•193 
•044 

LOOO 

L034 
•193 
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EXERCISE 

1.  A  railway  ticket  from  Liverpool  to  London  costs  21s.  6d. 
What  is  its  equivalent  in  our  money? 

2.  Find  the  cost  of  the  following  sight  drafts  at  the  given  rate 
of  exchange: 

(a)  $3560.  J%  premium.  (c)    $6410,  tV%  discount. 

(b)  $7620,  i%  premium.  (d)    $2120,  f  %  discount. 

3.  What  will  a  merchant  pay  for  a  draft  for  $3750  at  40c.  pre- 
mium per  $1000? 

4.  What  amount  of  draft  on  Montreal  can  be  purchased  for 
$7500,  at  \%  premium? 

5.  A  sight  draft  on  New  York  for  $2700  was  purchased  for  $2673. 
What  was  the  rate  of  exchange? 

6.  I  draw  on  Brown  &  Co.  for  $850.  The  bank  charges  yu% 
for  collection.     What  are  the  net  proceeds? 

7.  A  telegraphic  money  order  costs  twice  the  rate  for  a  ten-word 
message,  together  with  1%  premium  on  the  face  of  the  order.  A 
ten-word  message  between  Toronto  and  Hamilton  costs  25c.  What 
will  a  telegraphic  money  order  for  $465  cost? 

8.  Find,  by  using  the  table,  the  value  in  Canadian  money  of: 

1.  £100;  2.  £20  10s.;  3.  60  francs; 

4.  750  yen;  5.  220  lira;  6.  125  marks. 

9.  Find  the  difference  in  the  value  of  750  roubles,  and  1450  crowns 
of  Norway. 

10.  Find  the  cost  of  a  draft  on  Berlin  for  6720  marks  when  ex- 
change is  quoted  at  94^c.  for  4  marks? 

11.  What  will  it  cost  to  cancel  a  debt  in  Yokohama  for  2150  yen 
when  exchange  is  at  par? 

12.  Find  the  duty  on  a  shipment  of  hides  from  the  Argentine  Re- 
public, invoiced  at  6200  pesos,  the  rate  of  duty  being  20%, 

13.  The  cost  of  a  draft  on  Paris  for  5742  francs  was  $1100.     What 
was  the  rate  of  exchange? 

14.  Find  in  Canadian  money  the  cost  of  shipping  12000  bushels  of 
wheat  from  Montreal  to  Liverpool  at  lyVd.  per  bushel. 
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15.  I^ind  the  cost  of  a  bill  of  exchange  on  Paris  for  1500  francs 
at  5-16  francs  for  $1. 

16.  Find  the  cost  of  the  following  bills  of  exchange: 
(a)    £642  at  par.  (d)    £49  10s.  at  4-82. 

(&)    £1500  at  $4-85.  (e)    £123  6s.  8d.  at  4-89. 

(c)    £472  at  $4  •  865.  (f)    £327  5s.  2d.  at  4  •  80. 

17.  What  amount  of  demand-bill  on  Liverpool  can  be  bought  for 
$2400,  when  exchange  is  at  $4  •  80? 

18.  When  $7300  is  paid  in  Toronto  for  a  bill  of  exchange  on  Liver- 
pool for  £1500,  how  is  exchange  quoted? 

19.  A  Canadian  Company  borrows  in  Paris  378000  francs,  for 
which  it  pays  an  annual  interest  of  $4015.  This  loan  is  transmitted 
through  London  when  exchange  on  London  is  quoted  at  25  •  20  francs, 
and  sterling  exchange  at  par.  Find  the  rate  of  interest  the  company 
pays  on  the  money  actually  received. 

20.  James  Jones  of  Barrie  bought  of  Smith  &  Williams  of  Toronto 
goods  to  the  amount  of  $375.  On  Sept.  15th,  1917,  the  latter  drew  on 
Jones  at  30  days  sight  through  the  Royal  Bank  for  the  amount  of  the 
bill.     This  draft  Jones  accepted  on  Sept.  17th. 

(a)    Make  out  the  draft. 
(6)    Write  the  acceptance. 

(c)  When  must  Jones  pay  the  draft? 

(d)  If  the  draft  is  discounted  on  Sept.  20th  at  7%,  what  are 
the  proceeds  if  the  bank  charges  a  commission  of  ^%  for 
collection? 

21.  A  commission  agent  sold  goods  to  the  amount  of  $12500,  charging 
a  commission  of  2^%;  with  the  net  proceeds  he  bought  a  draft  at 
1%  discount.     Find  the  face  of  the  draft. 

22.  A  Toronto  merchant  owes  1800  francs  in  Paris;  he  buys  a 
draft  on  London  when  sterling  exchange  is  at  $4  •  86^ ;  exchange  between 
London  and  Paris  25-20  francs  per  £1.  What  does  he  pay  for  the 
draft? 

23.  The  rate  of  exchange  between  London  and  New  York  is 
$4-866564  for  £1,  and  between  London  and  Amsterdam  12-1071 
florins  for  £1.  Find  the  rate  of  exchange  between  New  York  and 
Amsterdam. 

24.  A  manufacturer  sells  goods  listed  at  $1452  discounted  at  10% 
and  5%,  and  draws  on  the  buyer  at  60  days  sight.  The  buyer  accepts 
the  draft  and  it  is  discounted  10  days  later  at  6%.  Write  the  draft 
and  find  the  proceeds. 
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General  Problems 

Bach  of  the  following  sets  of  examples  contains  100 
problems,  arranged  in  order  of  approximate  difficulty. 

Each  exercise  is  intended  to  contain  such  a  variety  of 
examples,  as  will  furnish  a  review  of  all  the  more  impor- 
tant parts  of  the  Arithmetic. 


1.  A  farmer  bought  11  cows  for  $253,  and  after  keeping  them 
17  weeks,  at  a  cost  of  $1-75  a  week  each,  he  sold  them  for  $48  each. 
How  much  did  he  gain  or  lose  by  the  transaction? 

2.  The  gross  weights,  in  pounds,  of  6  loads  of  hay  were  3416, 
3349,  3350,  3407,  3419,  3375.  The  waggon  weights  were  1175,  1160, 
1204,  1197,  1189,  1191.  What  was  the  value  of  the  hay  at  $15-50 
per  ton? 

3.  A  bankrupt  owes  A  $4000,  and  B  $2700,  and  his  assets  are 
$921-25.     How  should  his  assets  be  divided? 

4.  Three  brothers  buy  a  farm,  the  first  taking  f  of  it,  the  second 
\,  and  the  third  the  remainder;  the  third  paid  $1884.  What  did 
each  of  the  others  pay? 

5.  A  boy  bought  apples  at  5  for  6  cents,  and  sold  them  at  2  for 
3  cents.     What  was  his  gain  per  cent? 

6.  Find  the  duty  on  7200  pounds  of  sugar  worth  6  cents  a  pound, 
the  specific  duty  being  \  cent  per  pound,  and  the  ad  valorem  duty 

25%. 

7.  Find  the  cost  of  sowing  a  field  40  rods  long  and  30  wide,  with 
oats  worth  35  cents  a  bushel,  if  it  requires  2  bushels  of  oats  to  sow 
one  acre. 

8.  Find  an  agent's  charges,  who  sells  3500  bushels  of  wheat  at 
85  cents  a  bushel,  on  a  commission  of  4^%. 
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\    9.  Find  the   difference  between  the  simple   and  the  compound 
interest  on  $400  for  3  years  at  7%  per  annum. 

10.  How  much  must  a  man  pay  for  40  shares  of  stock  at  87,  broker- 
agei%? 

11.  I  sold  a  horse  for  $153,  and  lost  15%  by  the  transaction.  Find 
the  cost  price  of  the  horse. 

12.  Tn  a  dairy  cow  contest  which  ran  for  six  months,  a  Jersey  cow 
gave  5395  lb.  of  milk  which  averaged  4-53%  of  butter  fat;  a  Holstein 
cow  gave  7852  lb.  averaging  3-25%  and  an  Ayrshire  cow  gave  6600  lb. 
averaging  3-62%.  Considering  only  the  amount  of  butter  fat,  which 
cow  won  the  contest? 

13.  Find  the  cost  of  fencing  a  2^-acre  square  field  at  50  cents  a 
rod. 

14.  Three  men  form  a  partnership,  and  invest  their  capital  in 
the  proportion  of  3,  4  and  5.  If  they  gain  $720,  how  should  it  be 
divided  among  them? 

15.  A  merchant  buys  4000  yards  of  carpet  in  England,  at  4s. 
6d.  per  yard.  Find  its  value  in  Canadian  currency,  exchange  being 
£l=$4-87. 

16.  A  mill  valued  at  $24000  is  insured  for  }  of  its  value  at  J%. 
What  is  the  amount  of  the  premium? 

17.  Find  my  income  from  investing  $5100  in  the  4^  per  cents 

at  85. 

18.  A  farmer  living  fifteen  miles  from  market  makes  a  trip  costing 
$1-50  to  deliver  40  lb.  of  butter  at  30c.  a  lb.;  what  per  cent,  of  what  he 
receives  is  consumed  in  the  marketing? 

19.  A  grocer  who  throws  off  5%  for  cash,  sold  the  following:  3  lb. 
raisin.s,  at  8 cents  a  pound;  4^  lb.  tea,  at  50  cents  a  pound;  4  cans 
of  salmon,  at  25  cents  a  can;  8  lb.  of  sugar,  at  6^^  cents  a  pound;  5^ 
lb.  of  butter,  at  20  cents  a  pound.     Find  his  cash  receipts. 

20.  At  an  election  in  a  constituency  in  which  the  number  of  voters 
was  1800,  the  votes  polled  by  the  candidates  were  in  the  ratio  of  7 
to  5,  and  the  majority  for  the  successful  candidate  was  240.  Find 
the  number  who  did  not  vote. 


234  ARItHME1*IC 

21.  Find  the  rate  of  simple  interest  at  which  $137  will  amount 
to  $152-07  in  2  years. 

22.  What  is  the  duty,  at  12  cents  a  pound,  and  10%  ad  valorem, 
on  450  bags  of  wool,  each  containing  110  pounds,  valued  at  21  cents 
a  pound? 

23.  Find  the  cost  of  carpeting  a  room  20  ft.  long,  17  ft.  6  in.  wide, 
with  carpet  2  ft.  wide,  at  $1-50  a  yard,  the  carpet  running  lengthwise, 
and  without  a  pattern. 

24.  A  farmer  had  a  3-acre  field  of  potatoes.  Two  acres  of  this  he 
Sprayed  three  times  to  destroy  blight,  insects,  etc.  The  cost  of  spray- 
ing the  two  acres  was  as  follows:  48  lb.  of  lime  at  ifc.  a  lb.;  48  lb.  of 
copper  sulphate  at  8c.  alb.;  3  lb.  Paris  green  at  30c.  a  lb.;  labour  $15. 
The  part  sprayed  yielded  240  bushels  an  acre,  the  unsprayed  part  125 
bushels  an  acre,  and  he  sold  the  whole  at  60c.  a  bushel.  What  was 
the  farmer's  net  loss  from  not  having  sprayed  the  other  acre? 

25.  A  bankrupt  can  pay  27  cents  on  the  dollar.  If  his  assets 
were  $480  more  he  could  pay  30  cents.     Find  his  liabilities  and  his 

assets. 

26.  A  broker  invests  $5176-50  in  stock  at  76,  on  |%  commis- 
sion.    What  are  his  charges? 

27.  Divide  $4669  among  3  men,  in  the  proportion  of  5,  7,  and  11. 

28.  A  can  do  twice  as  much  work  in  a  day  as  B,  but  he  works  only 
f  of  the  time.  How  should  $22,  which  they  receive  for  their  work, 
be  divided? 

29.  A  merchant  at  one  time  asked  25%  less  than  cost  for  an  article, 
but  afterwards  sold  it  for  25%  more  than  this  price.  Find  his  loss 
per  cent. 

30.  Find  the  net  income  of  a  man  whose  total  income  is  $900,  on 
$500  of  which  he  pays  18  mills  on  the  dollar  taxation. 

31.  Find  the  cost  of  gravelling  a  walk,  1  yard  in.  width,  around 
the  inside  of  a  2^-acre  square  field,  at  15  cents  a  square  yard. 

32.  (a)  Make  out  the  account  of  the  following  sales: — 22^  lb. 
sugar  at  12c.  a  lb.,  32  lb.  tea  at  27^c.  a  lb.,  5  gals,  coal  oil  at  25c,  a  gal., 
15  lb.  biscuits  at  3  lb.  for  25c., 20  lb.  cheese  at  17|<:.  a  lb,.  1  suit  clothes 
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at  $14,  2  bbl.salt  at  $1.75  a  bbL,  12  packages  stock  food  at  55c.  a  pack- 
age. (&)  How  many  bushels  of  oats  at  32  cents  a  bushel  will  settle 
the  account? 

•0004X  •  00651 X -03 
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34.  A  speculator  invests  some  money  in  3%  stock  at  72.  What 
per  cent,  is  he  making  on  the  money  invested? 

35.  A  drover  shipped  a  car  load  of  cattle  to  Toronto,  and  ofifered 
them  for  sale  at  an  advance  of  25%  on  the  cost.  The  market  being 
dull,  he  sold  them  for  14%  less  than  his  asking  price,  and  gained  $170 
on  the  load.     Find  the  selling  price  of  the  cattle; 

36.  The  expense  of  collecting  taxes  amounts  to  2%  of  the  total 
taxes.  If  a  19  mill  rate  gives  the  net  taxes  as  $36309,  find  the  total 
amount  of  assessable  property. 

37.  Divide  $201  between  A  and  B,  so  that  A  may  have  $12  more 
than  half  of  what  B  gets. 

38.  If  2  pounds  of  tea  are  worth  3  pounds  of  coffee,  and  14  pounds 
of  coffee  worth  8  pounds  cocoa,  and  2  pounds  cocoa  worth  24  pounds 
sugar,  and  16  pounds  sugar  worth  11  pounds  raisins,  how  many  pounds 
of  raisins  would  be  worth  7  pounds  of  tea? 

39.  A  merchant  pays  $633-60  duty  on  an  invoice  of  goods.  If 
20%  of  the  goods  is  exempt  from  duty,  and  22%  is  charged  on  the 
remainder,  find  the  invoice  price  of  the  goods. 

40.  If  a  debt,  after  a  reduction  of  3%,  becomes  $1008-80,  what 
would  it  become  after  a  reduction  of  4%? 

41.  A  commission  merchant  charges  $53-60  for  buying  goods  on 
a  commission  of  2%.  What  sum  must  his  employer  remit  to  him  to 
cover  his  charges  and  to  buy  the  goods? 

42.  I  mix  3  lb.  of  tea,  worth  40  cents  a  lb.,  with  5  lb.  of  tea,  worth 
48  cents  a  lb.  At  what  price  per  lb.  should  I  sell  the  mixture  to  make 
a  clear  gain  of  8%? 

43.  Three  men  form  a  partnership,  contributing  $3200,  $4000, 
and  $4500,  respectively.      How  should  a  gain  of  $526-50  be  divided? 
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44.  Find  the  cost  of  painting  a  floor,  16  ft.  in  length  and  12  ft. 
3  in,  in  width,  at  18  cents  per  square  yard. 

45.  A  man  insures  a  house  worth  $3200  for  |  of  its  value,  at  if  % 
premium.  If  the  house  be  destroyed,  find  the  total  loss  sustained 
by  the  company. 

^46.  Find,  to  the  nearest  cent,  the  compound  interest  on  $39  for  16 
years,  at  4%  per  annum. 

47.  A  merchant's  wholesale  price  is  15%  advance  on  cost,  and 
his  retail  price  10%  advance  on  wholesale.  Find  his  gain  per  cent. 
on  cost  at  his  retail  price. 

48.  Find  the  difference  between  f  -r- J  of  f ,  and  f  ^§  X  f  • 

49.  The  whole  time  occupied  by  a  train,  90  yards  long,  and  travel- 
ling at  the  rate  of  18  miles  an  hour,  in  crossing  a  bridge  is  22 1  seconds. 
Find  the  length  of  the  bridge. 

50.  Gunpowder  is  composed  of  nitre,  charcoal,  and  sulphur,  in  the 
proportion  of  33,  7,  and  5.  How  many  pounds  of  each  in  60  pounds 
of  gunpowder? 

51.  Find  the  volume  of  a  right  circular  cone,  whose  height  is  4 
feet,  sind  the  circumference  of  the  base  9  feet. 

52.  A  speculator  sold  a  lot  gaining  20%  of  the  cost.  What  per 
cent,  of  the  proceeds  did  he  gain? 

53.  Find  the  discount  off  $422-50  due  in  9  months,  the  rate  of  in- 
terest being  7|%  per  annum. 

54.  A  broker  bought  a  block  of  city  land  with  a  frontage  of  340  feet 
at  $35  a  foot.  He  kept  it  for  a  year  and  then  sold  it  at  an  advance  of 
20%  on  cost.  If  he  paid  5%  interest  for  the  use  of  the  purchase  money, 
and  $162  for  taxes,  how  much  did  he  make  on  the  transaction? 

55.  What  principal  will  amount,  at  simple  interest,  to  $373-75  in 
2^  years  at  6%  per  annum? 

56.  I  took  a  risk  at  if  %,  and  reinsured  |  of  it  at  2f  %.  My  net 
premium  was  $4-30.     What  was  the  amoimt  of  the  risk? 
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57.  A  workman  was  hired  for  40  days  at  40  cents  a  day  for  every 
day  he  worked,  but  with  this  condition,  that  for  every  day  he  was 
idle  he  was  to  forfeit  16  cents;  on  the  whole  he  made  $7-60.  How 
many  days  did  he  work? 

58.  A  man  owes  $15000,  bearing  interest  at  5%  per  annum;  he 
pays  at  the  end  of  each  year,  for  interest  and  part  payment  of  the 
principal,  $2500.  Find  the  amount  of  his  debt  at  the  end  of  the  third 
year. 

59.  If  it  costs  $2  a  cord  to  saw  wood  into  3  lengths,  what  will  it 
cost  to  cut  a  cord  of  wood  into  4  lengths? 

60.  At  a  14  mill  rate  a  man  who  has  $400  of  his  salary  exempt, 
pays  $7  taxes.     What  was  his  total  salary? 

61.  The  product  of  two  numbers  is  35643,  and  their  quotient  is  3. 
Find  the  numbers. 

62.  A  bankrupt,  whose  liabilities  are  $3000,  can  pay  only  65  cents 
on  the  dollar,  after  the  assignee  receives  $50  for  his  services;  what  are 
the  total  assets? 

63.  A  banker  discounts  a  70-day  note  at  8%  per  annum.  What 
rate  of  interest  is  he  making  on  his  money? 

64.  If  375  lb.  of  sugar  are  bought  at  6  cents  a  pound,  and  10%  of 
it  be  wasted,  at  what  price,  per  lb.,  must  the  remainder  be  sold  to 
make  a  gain  of  14%  on  the  whole  transaction? 

65.  What  is  the  difference  between  40%  discount,  and  20,  10, 
and  10%  discoimt? 

66.  How  much  carpet  is  wasted  in  carpeting  a  room,  20  ft.  long 
and  11  ft.  wide,  with  carpet  (running  lengthwise)  f  yd.  wide,  and 
having  a  complete  pattern  every  8  ft.? 

67.  In  1915  Ontario  produced  23,730,839  oz.  of  silver  valued  at 
$11,742,463.     Find  to  the  nearest  tenth  of  a  cent  the  value  per  oz. 

68.  A  man  in  England  invests  a  certain  sum  of  money  in  Canada 
at  6%.  All  but  $400  of  his  income  is  taxed  at  2%.  If  he  pays  $18 •  28 
taxes,  find  the  amount  of  English  money  invested,  exchange  at  par. 
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69.  Milk  is  worth  28  cents  a  gallon,  but  by  watering  it  the  price 
is  reduced  to  5  cents  a  quart.  Find  the  ratio  of  water  to  milk  in  the 
mixture. 

70.  How  much  will  I  save  annually  by  investing  $7950  in  the 
3%'s  at  75,  instead  of  in  the  4%'s  at  106? 

71.  What  sum  of  money,  with  its  semi-annual  dividends  of  5% 
invested  with  it,  will  amount  to  $12750  in  2  years? 

72.  What  is  the  value  of  property,  if  it  be  insured  for  f  of  its  value, 
at  a  premium  of  2%,  and  5%  of  the  premium  being  charged  for 
expenses,  when  the  total  cost  of  insuring  is  $75-60? 

73.  What  must  I  pay  for  a  draft  purchased  at  2%  discount  to 
cancel  a  debt  amounting  to  $347-50? 

74.  I  sold  2  books  for  75  cents  each;  on  the  one  I  gained  20%,  and 
on  the  other  I  lost  20%.  How  much  did  I  gain  or  lose  on  the  whole 
transaction? 

75.  Find  the  actual  cost  of  goods  which  were  purchased  for  $510 
on  3  months'  credit,  money  being  worth  8%  per  annum. 

76.  Reduce  £350  5s.  7f  d.  to  dollars  and  cents,  a  dollar  being  worth 
4s.  2d. 

77.  A  farmer  sold  oats  for  $18-49,  the  price  per  bushel  being  as 
many  cents  as  there  were  bushels.     What  was  the  price  per  bushel? 

78.  A  bankrupt's  assets  are  ^  of  his  liabilities,  but  j  of  the  assets 
prove  to  be  worth  only  40  cents  on  the  dollar.  How  many  cents  on 
the  dollar  can  he  pay? 

79.  What  must  be  the  face  of  a  note  made  May  15th,  at  5  months, 
and  discounted  June  27th,  at  8%,  to  produce  $560? 

80.  A  merchant  sold  135  barrels  of  flour,  part  of  it  at  $5  a  barrel, 
and  the  remainder  at  $4  a  barrel,  and  realized  $615.  How  many  bar 
rels  of  each  kind  did  he  sell? 

81.  Find  the  remainder  when  the  cube  of  59  is  divided  by  the  square 
root  of  3154176. 
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82.  A  clerk  enters  upon  work  at  a  yearly  salary  of  $400,  to  be 
increased  $75  a  year  every  3  years.  What  difference  would  it  have 
made  in  his  total  income  for  10  years  if  he  had  received  an  annual 
increase  of  $25  a  year? 

83.  A  factory  is  insured  at  20%.  If  the  premium,  with  $1-50  for 
the  policy,  is  $362,  and  the  insurance  is  on  f  of  the  value  of  the  property, 
what  is  the  value  of  the  property? 

84.  What  must  be  the  least  number  of  soldiers  in  a  regiment  to 
admit  of  it  being  drawn  up,  2,  3,  5,  6,  8,  or  12  deep,  and  also  of  its  being 
formed  into  a  solid  square? 

85.  I  pay  $51  %xes  on  property  worth  $4000,  which  is  assessed  at 
f  of  its  value.     Find  the  rate  of  taxation. 

86.  A  manufacturer  sold  goods  at  50,  25,  10%  discount.  What 
was  the  rate  of  discount? 

87.  Find,  to  the  nearest  cent,  the  compound  interest  on  $48  for  8 
years  at  8%  per  annum,  interest  calculated  half-yearly. 

88.  I  bought  tea  at  55  cents  a  pound  cash,  and  sold  it  immediately 
for  68  cents  a  pound  on  3  months'  credit.  If  money  be  worth  8%, 
find  my  immediate  gain. 

89.  An  importer  paid  10%  for  freight  and  duty  on  goods  invoiced 
at  $9875;  he  sold  them  at  a  clear  gain  of  20%  to  the  retailer,  who  sells 
them  at  a  gam  of  25%  to  the  consumer.  Find  the  price  paid  by  the 
consumer. 

90.  What  rate  of  taxation  must  be  levied  on  a  corporation  with 
$2800000  assessable  property  to  secure  money  to  build  a  $33950  school 
house,  if  the  expenses  for  collecting  amount  to  3%  of  the  total  taxes? 

91.  The  product  of  two  numbers  is  11154,  their  g.c.m.  is  13.  Find 
their  l.c.m. 

92.  Which  is  the  better,  to  buy  flour  at  $5  a  barrel  on  6  months' 
credit,  or  $4-87^  cash,  money  being  worth  7%? 

93.  A  man  in  New  York  purchased  a  draft  for  $4680  on  New 
Orleans,  drawn  at  30  days,  paying  $4627-35.  What  was  the  rate  of 
discount  at  which  it  was  purchased? 

94.  A  certain  sum  of  money  loaned  at  simple  interest  amounts 
to  $334-40  in  9  months,  and  in  7  months  more  to  $345-60.  Find 
the  sum  and  rate. 
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95.  I  owe  $719-92,  and  give  my  note  for  60  days.  What  must  be 
the  face  of  the  note  to  pay  the  exact  debt,  when  discounted  at  a  bank 
at  8%  per  annum? 

96.  Find  the  present  worth  of  an  annual  payment  of  S300  at  the 
end  of  each  year  for  4  years,  money  being  worth  6%  per  annum. 

97.  The  ad  valorem  duty  on  2Q%  of  the  invoice  price  of  a  ship- 
ment of  cigars  was  40%,  and  on  the  remainder  35%;  the  whole  duty 
being  $810,  what  was  the  invoice  price? 

98.  A  man  invests  $7140  in  stock  at  84,  and  after  it  has  advanced 
to  95  sells  out.     Find  his  gain. 

99.  A  merchant  sold  a  piece  of  cloth  for  $24-60  and  thereby  lost 
18%.     What  would  have  been  his  gain  jper  cent,  had  he  sold  it  for  $36? 

100.  Max  Pierce  rents  a  farm  for  $300  a  year,  payable  at  the  end 
of  each  year.  If  he  does  not  pay  the  rent  for  5  years,  what  will  be  the 
amount  due,  compound  interest  at  7%? 

II 

1.  A  merchant  mixes  teas  worth  35,  40,  60,  75  cents  a  lb.,  in 
equal  quantities,  and  sells  the  mixture  for  80  cents  a  lb.  What  per 
centage  does  he  gain? 

2.  A  man  has  $10,  $5,  and  $4  bills,  the  number  of  each  denom- 
ination being  proportional  to  3,  4,  and  6.  If  they  amount  to  $518 
in  all,  how  many  has  he  of  each  denomination? 

3.  Fill  in  the  blanks  in  the  following  bill  of  taxes: — 

Amount  of  Assessment $900 

Taxes: 

Town  rate,  three  and  eight-tenths  mills  on  the  dollar 

School  Debenture  By-law,  one  and  one-fourth  mills 

Harbour  By-law,  two  and  six-tenths  mills 

Redemption  of  Debentures,  one  and  four-tenths  mills 

School  rate,  five  and  one-tenth  mills 

High  School  rate,  one  and  three-fourths  mills 

Total  taxes , , , 
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4.  Find  the  sides  of  a  rectangular  field,  containing  3f  acres, 
if  the  length  is  to  the  breadth  as  3  to  2. 

5.  What  is  the  least  number,  which,  being  a  cube,  is  also  divis- 
ible by  4,  5,  9.  and  12? 

6.  Divide  $39  between  A  and  B,  so  that  9%  of  A's  share  may 
equal  17%  of  B's. 

7.  The  areas  of  the  continents  in  square  miles  are  as  follows: — 
Europe,  3,780,000;  S.  America,  6,700,000;  N.  America,  8,750,000; 
Africa,  11,500,000;  Asia,  16,500,000;  if  the  number  3  represents  the 
area  of  Europe,  what  whole  numbers  will  most  nearly  express  the  areas 
of  the  others? 

8.  Goods  to  the  amount  of  120000  were  insured  in  3  separate 
companies,  for  $3000,  $4500  and  $6000,  respectively.  If  the  goods 
be  damaged  by  fire,  to  the  extent  of  $9000,  how  much  of  the  damage 
should  each  company  sustain? 

9.  How  much  better  is  it  to  loan  $300  for  3  years  at  6§%  simple 
interest,  than  to  loan  it  at  6%  compound  interest? 

10.  How  many  yards  of  paper,  30  inches  wide,  with  a  pattern 
every  18  inches,  are  required  to  paper  the  walls  of  a  room  18  ft.  long, 
12  ft.  wide,  and  10  ft.  high? 

11.  What  is  the  difference  between  60%  discount,  and  20%  taken 
o£f  3  times? 

12.  A  person  invested  $2304  in  the  3  per  cents,  at  95|,  and  after 
receiving  the  half-year's  dividend,  sold  out  at  94§.  Find  his  gain  or 
loss,  brokerage  being  |%. 

13.  I  remitted  $4200,  including  commission,  to  my  agent  to  pur 
chase  goods  on  a  commission  of  5%.  What  amount  did  he  invest 
in  goods? 

14.  A  barrel  of  coal  oil  lost  20%  by  leakage,  and  the  remainder 
was  sold  at  a  gain  of  20%.     Find  the  gain  or  loss  per  cent. 

15.  A  note  drawn  on  August  3rd  for  4  months  is  discounted  on 
September  12th  at  9%  per  annum.     What  rate  of  interest  is  charged? 

16 
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16.  A  lumberman  sold  36840  feet  of  lumber  at  $21-12  per  M, 
and  gained  28%.  How  much  would  he  have  gained  had  he  sold  it 
for  $17  per  M? 

17.  The  assessable  property  of  a  corporation  is  $320000.  What 
rate  of  taxation  is  levied,  if  the  collector  receives  $172-80  from  a  3% 
commission? 

18.  A  man  loans  $375  at  a  certain  rate  of  interest,  and  $412  at 
a  rate  2%  higher.  If  his  interest  for  one  year  from  both  investments 
is  $47  •  59,  find  the  rate  at  which  each  was  loaned. 

19.  The  joint  capital  of  A,  B,  C,  and  D  is  $3150;  A  invests  $2 
for  every  $3  B  invests,  B  $4  for  C's  $5,  C  $6  for  D's  $7.  Required 
the  amount  invested  by  each. 

20.  A  quantity  of  goods  invoiced  at  $1278,  cost  me  in  store  $1452  •  38, 
after  paying  the  duty  and  $14-63  for  freight.  What  was  the  rate 
of  duty? 

21.  A  boy  engages  with  a  farmer  for  a  year  for  $40  and  a  suit 
of  clothes.  He  leaves  at  the  end  of  9  months,  and  is  entitled  to  $25 
and  the  suit.     What  was  the  cost  of  the  suit? 

22.  The  freight  and  mail  earnings  of  a  railroad  company  amount 
to  $476285-48,  the  passenger  earnings  to  $378567-29,  the  total  ex- 
penses to  $564796  -  77,  and  the  company  was  able  to  declare  a  dividend 
of  4%.     How  much  stock  had  the  company  issued? 

23.  My  salary  is  $1200.  If  I  pay  30%  of  it  for  board,  20%  of 
the  remainder  for  rent,  15%  of  the  residue  for  clothes,  $71-20  for 
books,  and  loan  40%  of  the  remainder,  what  per  cent,  of  my  salary 
is  unexpended? 

24.  A  grocer  sells  sugar  at  the  rate  of  49  ounces  for  50  cents,  which 
he  bought  at  the  rate  of  50  ounces  for  49  cents.  Find  his  gain  per 
cent. 

25.  A  person  gave  5  cents  each  to  a  number  of  beggars  and  had 
14  cents  left.     He  found  that  he  would  have  required  22  cents  more    / 
to  enable  him  to  give  the  beggars  8  cents  each.     How  many  beggars  ' 
were  there? 
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26.  A  and  B  can  do  a  piece  of  work  in  8  days,  B  and  C  in  10  days, 
and  C  and  A  in  12  days.  Find  when  they  will  finish  it,  all  working 
together. 

27.  What  will  it  cost  to  gravel  a  walk,  2  yards  wide,  around  the 
inside  of  a  circular  piece  of  ground  whose  diameter  is  40  yards,  at 
14  cents  a  square  yard? 

28.  I  shipped  my  agent  6000  bushels  of  wheat,  which  he  sold 
at  85  cents  a  bushel,  and  deducted  3%  commission  for  selling  it.  He 
invested  the  net  proceeds,  less  a  commission  of  2%  calculated  on  the 
amount  invested,  in  real  estate.     Find  his  total  commission. 

29.  A  man  has  $400  of  his  income  exempt  from  taxation,  and  on 
the  balance  he  pays  2%  income  tax;  if  his  net  income  is  $865-50,  find 
his  total  income. 

30.  A  man  insures  a  house,  worth  $4000,  for  f  of  its  value,  at 
2%  premium.  If  the  house  be  destroyed,  find  the  total  loss  sustained 
by  the  owner  after  one  premium  has  been  paid. 

31.  A  broker  receives  $25  for  investing  $4300  in  stock  worth  86. 
What  rate  did  the  broker  charge? 

32.  A  grocer  spent  equal  sums  on  tea,  coffee  and  sugar;  he  sold 
them,  making  12%  on  the  tea,  8%  on  the  coffee,  and  losing  15%  on 
the  sugar.     His  total  gain  being  $63  •  50,  find  the  cost  of  each  commodity. 

33.  A  map  of  Ontario  issued  by  the  Crown  Lands  Department 
is  drawn  on  a  scale  of  8  miles  to  an  inch;  on  this  map  the  Township 
of  Scott  measures  ly\  inches  in  length  and  l|^  inches  in  width;  how 
many  acres  does  it  contain? 

34.  A  merchant  lost  25%  of  certain  perishable  goods  and  sold 
the  remainder  at  a  gain  of  30%.     What  was  his  gain  or  loss  per  cent? 

35.  A  dealer  receives  an  invoice  of  150  dozen  bottles  of  olive  oil, 
worth  $1-40  a  dozen.  If  10%  of  them  are  broken,  what  duty  does  he 
pay  on  the  remainder,  the  rate  being  24%? 

36.  Wm.  Brown  owes  $358-35,  and  to  raise  the  money  to  pay  his 
debt  he  discounts  at  the  bank  at  7  %  his  note  for  3  months,  dated  June 
3rd,  1916.     What  must  be  the  face  of  the  note? 

37.  The  simple  interest  on  a  sum  of  money  for  3  years  is  $45,  and 
for  5j  years  at  2%  higher  rate  is  $110.     Find  the  sum  and  rates. 
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38.  Find  in  rods  the  length  of  the  diagonal  of  a  square  field  con- 
taining 40  acres. 

39.  In  a  100-yard  race,  A  can  beat  B  by  5  yards  and  C  by  10  yards. 
If  B  gives  C  5  yards  start  in  a  100-yard  race,  which  will  win  and  by 
how  much? 

40.  A  merchant  sells  12  lb.  of  tea  for  what  17  lb.  cost  him.  What 
advance  per  cent,   on  cost  is  he  making? 

41.  A  can  do  a  piece  of  work  in  5  days,  B  in  6,  and  C  in  7.  If 
they  all  work  together  at  it  and  make  $21-40,  how  should  the  money 
be  divided? 

^  42.  Find,  to  the  nearest  cent,  the  compound  interest  on  $187  for 
4^  years  at  12%  per  annum,  interest  calculated  every  4  months. 

43.  Three  men  form  a  partnership,  each  contributing  the  same 
amount  of  capital;  one  of  them  is  appointed  manager,  and  as  such 
is  to  receive  12^%  of  the  total  profits.  When  the  profits  are  divided 
the  manager  receives  altogether  $6000.     What  were  the  total  profits? 

44.  A  merchant  paid  $36  for  insuring  300  barrels  of  flour  for  f 
of  its  value  at  3%.  At  what  price  per  barrel  must  he  sell  it  to  gain 
15%  of  the  prime  cost  as  well  as  the  premium  paid? 

45.  A  man  employed  a  number  of  men  and  6  boys;  he  paid  the 
men  $1-25  a  day,  and  the  boys  50  cents  a  day.  The  average  price 
paid  was  $1-15  a  day.     How  many  men  were  employed? 

46.  A  bankrupt  was  able  to  pay  40  cents  on  the  dollar,  had  not 
a  debt  of  $500  proved  worthless;  now  he  is  able  to  pay  only  24  cents 
on  the  dollar.     Find  the  total  amount  of  his  liabilities. 

47.  Find  the  cost  of  fencing  a  farm  in  the  form  of  a  rectangle, 
whose  sides  are  in  the  ratio  of  4  to  5,  and  which  contains  800  acres, 
at  $l-37i  a  rod. 

"Xi  48.  A  Toronto  merchant  bought  300  yd.  of  goods  invoiced  in  New 
York  at  $3-60  a  yard,  upon  which  he  pays  an  ad  valorem  duty  of  12§% 
and  a  specific  duty  of  5  cents  a  yard.  At  what  price  per  yard  must 
he  mark  the  goods  that  he  may  allow  16f  %  discount  and  still  make  a 
profit  of  33 J  %  on  his  total  outlay? 
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49.  A  man  sold  two  horses  for  $200  each,  on  one  he  gained  25%, 
and  on  the  other  he  lost  an  equal  amount.  Find  the  loss  per  cent,  in 
the  latter  case. 

50.  Sight  exchange  on  Montreal  for  $5000  costs  $5075.  What  is 
the  rate  of  exchange? 

51.  A  man  insures  property  worth  $7840,  so  that  in  case  of  loss  he 
may  recover  ^  of  the  value  of  the  property  and  the  premium  paid  for  in- 
suring, which  was  at  2%.  What  was  the  premium  paid  for  insuring? 

52.  If  I  gain  30%  of  the  proceeds  in  selling  goods,  what  is  my  gain, 
per  cent.,  on  the  cost? 

53.  If  copper  weighs  550  pounds  and  tin  462  pounds  to  the  cubic 
foot,  what  will  be  the  weight  of  a  cubic  foot  of  a  mixture  of  6  parts 
copper  to  5  parts  tin? 

54.  Two-thirds  of  the  selling  price  of  certain  goods  is  10%  less 
than  cost.     Find  the  gain  per  cent,  at  which  the  goods  were  sold. 

55.  A  and  B  agree  to  pay  their  travelling  expenses  in  the  ratio 
of  2  to  3.  A  pays  on  the  whole  $164,  and  B  $206.  What  has  one  to 
pay  the  other  to  settle  the  account? 

^56.  Find  the  difference  between  the  compound  interest  on  $200 
for  7^  years  at  7%  per  annum,  interest  calculated  (1)  half-yearly, 
(2)  yearly. 

57.  The  net  amount  received  by  a  village  for  taxes  is  $9690.  The 
rate  of  taxation  is  17  mills  on  the  dollar,  and  the  collector  charges 
5%  of  the  total  taxes.     What  is  the  amount  of  the  assessment? 

58.  An  agent  remitted  to  his  employer  $1872,  as  the  proceeds  of 
the  sale  of  wheat,  after  deducting  his  commission  of  4%  for  the  trans- 
action.    What  was  the  amount  of  the  commission? 

59.  Which  is  the  more  profitable  investment,  5%  stock  at  120,  or 
3%  stock  at  75? 

60.  A  rectangular  solid  of  metal  has  its  length  increased  one-tenth, 
and  its  width  one-seventh,  by  hammering;  by  how  much  has  its  thick- 
ness been  diminished? 
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61.  A  sold  $2500  worth  of  goods  to  B,  at  a  profit  of  6%,  and  B 
sold  them  to  C,  at  a  loss  of  5%.     Find  what  C  paid  for  the  goods, 

62.  When  exchange  at  New  York  on  Paris  is  5-16  francs  per  $1, 
and  at  Paris  on  Hamburg  2  •  12|  francs  per  mark  banco,  what  will  be  the 
price  in  New  York  of  26880  marks  banco  of  Hamburg? 

63.  A  can  do  as  much  work  in  9  days  as  B  can  do  in  10,  but  A 
works  only  10  days  for  every  11  B  works.  How  should  $59-70  be 
divided  for  work,  under  these  conditions? 

^  64.  A  merchant  imported  a  quantity  of  goods,  paying  25%  of 
the  invoice  price  for  freight,  duty,  etc.  He  sold  them  for  $2925,  losing 
10%  thereby.     What  was  the  invoice  price? 

65.  How  many  bushels  are  there  in  a  conical  pile  of  grain  33  ft.  in 
circumference  and  4  ft.  high? 

66.  Find  the  volume  of  a  sphere  whose  surface  measures  120 
square  inches. 

67.  A  farmer  sold  50  geese  and  turkeys  for  $30-00.  He  received 
60  cents  each  for  the  geese,  and  75  cents  each  for  the  turkeys.  Find 
the  number  of  each  sold. 

68.  How  long  will  it  take  a  man  to  walk  around^ a  square  field 
whose  area  is  1  -44  Ha.,  at  the  rate  of  5  Km.  per  hour? 

69.  A  jobber  bought  a  bankrupt  stock  at  75  cents  on  the  dollar 
and  retailed  it  at  10%  above  the  original  wholesale  price.  His  ex- 
penses were  6%  of  the  total  money  received.  Find  his  gain  per  cent, 
on  the  goods. 

70.  Make  out  a  bill  for  the  following  goods.  Insert  places,  names 
and  date  and  find  the  net  amount  due,  a  trade  discount  of  12%  being 
allowed:  576  yd.  flannel  @  38ic.,  684  yd.  cotton  @  7jc.,  364  yd. 
buckram  @  9§c.,  648  yd.  sheeting  @  26§c.,  326  yd.  canvas  @  62jc. 

71.  A  commission  merchant  bought  a  lot.  40  feet  frontage,  with 
the  commission  he  realized  from  selling  wheat  at  5j%;  the  net  pro- 
ceeds of  the  wheat,  after  deducting  the  commission,  being  $3790,  find 
the  price  paid  per  foot  for  the  lot. 
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72.  A  certain  sum  of  money,  at  6%  interest,  amounts  to  $558-60  in 
a  certain  time.  At  8^%  for  the  same  time  it  amounts  to  $616-35. 
Find  the  time  and  sum  (use  simple  interest). 

73.  A  company  took  a  risk  at  4%,  and  reinsured  f  of  it  at  3%. 
The  premium  received  exceeded  the  premium  paid  by  $27.  Find  the 
amount  of  the  risk. 

74.  A  merchant  sold  an  article  at  a  loss  of  8%,  but  had  he  sold  it 
for  $1  -05  more  he  would  have  gained  7%.     What  was  the  selling  price? 

75.  A  and  B  had  a  joint  capital  of  $1300,  by  which  they  gained 
$715,  of  which  A  had  for  his  share  $275  more  than  B.  What  did  each 
contribute  of  the  stock? 

76.  A  can  do  a  piece  of  work  in  7  days,  B  in  10  days,  and  C  in  14 
days.  How  long  will  it  take  C  to  finish  the  work  if  A  and  B  have  both 
worked  at  it  for  2  days? 

77.  Find,  to  the  nearest  cent,  the  compound  interest  on  $32  for  2^ 
years  at  12%  per  annum,  interest  compounded  every  2  months. 

78.  A  city  increases  13%  ?nnually  in  population  for  3  years,  and 
has  at  the  end  of  that  time  1,442,897  of  a  population.  What  had  it  at 
the  beginning  of  the  time? 

79.  A  jeweller  is  required  to  supply  110  ounces  of  alloy,  consisting 
of  3  parts  of  gold  to  one  of  silver.  The  only  gold  he  has  in  stock  is 
an  alloy  consisting  of  22  parts  of  gold  to  2  of  silver.  How  much  alloy 
must  he  use,  and  how  much  silver  must  he  add  to  make  up  the  order? 

80.  When  the  rate  of  interest  is  9%  per  annum  the  discovint  off 
a  sum  due  in  8  months  is  $4  -  95  less  than  when  the  rate  of  discount  is 
9%.     Find  the  sum. 

81.  A  man  increases  his  income  $13,  by  transferring  $3000  stock 
from  ttte  4  per  cents  to  the  3^  per  cents  at  75.  Find  the  price  of  the 
former  stock. 

82.  A  man  bought  a  farm  for  $4000;  at  the  end  of  3  months  he 
paid  his  taxes,  levied  on  f  of  the  purchase  value  at  18  mills  on  the 
dollar;  in  another  3  months  he  spent  $500  in  improvements,  and  at 
the  end  of  the  year  he  sold  for  $5500.  Find  his  gain,  money  being 
worth  6%  per  annum. 
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83.  I  bought  land  at  S40  an  acre.  How  much  must  I  ask  an  acre 
that  I  may  abate  25%  from  my  asking  price  and  still  make  30%  on 
the  purchase  money? 

84.  A  person  had  $450;  part  of  it  he  loaned  at  5%,  and  the  re- 
mainder at  7%,  from  which  he  received  equal  sums  as  interest.  How 
much  did  he  loan  at  5%? 

85.  A  speculator  paid  $1400  for  two  lots,  the  price  of  one  being 
40%  that  of  the  other.  He  sold  the  cheaper  lot  at  a  gain  of  50%, 
and  the  dearer  one  at  a  loss  of  30%.  Find  his  gain  or  loss  on  the 
whole  transaction. 

86.  A  certain  article  of  consumption  is  subject  to  a  duty  of  6  cents 
a  pound;  in  consequence  of  a  reduction  in  the  duty,  the  consumption 
increases  one-half,  but  the  revenue  falls  one- third.  Find  the  duty  per 
pound  after  reduction. 

87.  Find  the  weight  of  a  sphere  of  tin  of  radius  3-5  dm.,  if  1  cu. 
cm.  of  tin  weighs  7-3  grammes. 

88.  What  will  it  cost  to  paint  a  cistern  without  a  cover,  inside  and 
out,  at  12  cents  a  square  yard,  if  the  cistern  is  30  feet  long,  21  feet 
wide  and  8^  feet  deep? 

89.  Two  men  working  together  can  perform  a  piece  of  work  in  18 
days.  If  it  is  worth  $126,  and  one  of  the  men  works  5  days  less  than 
the  other,  how  should  the  money  be  divided? 

^90.  A  man  having  lost  20%  of  his  capital,  is  worth  exactly  as 
much  as  another,  who  has  just  gained  12%  on  his  capital;  the  second 
man's  capital  was  originally  $4000.  What  was  the  original  capital  of 
the  first  man? 

91.  If  3%  stock  is  selling  at  84,  what  should  be  the  price  of  7% 
stock,  to  realize  the  same  interest  on  the  money  invested? 

92.  A  and  B  run  a  100- yard  race;  A  takes  8  steps  while  B  takes 
9,  but  10  of  A's  are  equal  in  length  to  11  of  B's.  Who  will  win  the 
race,  and  by  how  much? 

93.  A  draft  on  Dublin  for  £360  costs  $1747-80.  What  is  the  rate 
of  exchange? 
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94.  An  insurance  company  took  a  risk  of  $4800  at  2^%  and  im- 
mediately re-insured  ^  of  it  in  another  company  at  3%.  If  the  prop- 
erty be  destroyed,  find  the  loss  sustained  by  each  company. 

95.  A  certain  number  of  men,  and  one-half  as  many  women,  were 
employed  on  a  work;  each  man  received  $1-25  and  each  woman 
75  cents;  their  total  wages  being  $45-50,  how  many  of  each  were 
employed? 

96.  A  grain  merchant  sold  435  bushels  of  wheat  at  a  profit  of  13%, 
and  325  bushels  at  a  profit  of  11%,  and  realized  $1*10  more  than  he 
would  have  realized  had  he  sold  it  all  at  a  uniform  profit  of  12%. 
What  was  the  price  per  bushel  he  paid  for  the  wheat? 

97.  A  farm  is  rented  for  $700  a  year,  payable  at  the  end  of  each 
year.  What  sum  paid  now  is  equivalent  to  4  years'  rental,  money 
being  worth  5%? 

98.  What  two  numbers,  each  of  four  figures,  have  101  for  their 
greatest  common  measure,  and  27573  for  their  least  common  multiple? 

99.  If  silver  is  worth  $1-10  per  ounce,  and  gold  $17  per  ounce, 
find  the  weight  of  a  ten-dollar  coin  containing  37  parts  in  40  of  gold, 
and  the  rest  silver. 

100.  A  note  of  $2450,  dated  Halifax,  June  1st,  1917,  for  4  mo., 
bearing  interest  at  6%,  is  discounted  at  a  bank  on  Aug.  15th  at  8%. 
Find  the  proceeds. 

Ill 

1.  A  man  bought  f  of  a  vessel,  and  sold  f  of  his  share  for  $11700, 
which  was  30%  above  the  cost.     What  was  the  cost  of  the  vessel? 

2.  Find  the  cost  of  sowing  a  field,  40  rods  long  and  35  rods  wide, 
with  wheat  at  70  cents  a  bushel,  if  it  takes  1^  bushels  to  sow  an  acre. 

^:  3.  The  expense  of  constructing  a  bridge  was  $873,  which  was 
defrayed  by  a  tax  on  the  property  of  the  town.  The  rate  of  taxation 
was  2|  mills  on  the  dollar,  and  the  commission  for  collecting,  3%. 
What  was  the  assessed  value  of  the  town? 
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4.  What  is  the  cost  of  3825  pounds  of  sugar,  bought  at  4  cents  a 
pound,  on  which  is  paid  $36-25  for  freight,  and  2^  cents  a  pound  for 
duty  after  deducting  12%  for  waste? 

5.  Divide  $369  between  A  and  B,  so  that  A  may  have  $4-20 
more  than  14%  of  B's  share. 

6.  A  man  has  11  hours  at  his  disposal;  how  far  may  he  ride  in 
a  coach,  at  8  miles  an  hour,  so  as  to  return  in  time,  walking  back  at 
the  rate  of  3  miles  an  hour? 

7.  A  speculator  buys  stock  when  it  is  25%  below  par,  and  sells 
it  when  it  is  19%  below  par.     What  is  his  rate  of  gain? 

8.  A  druggist  gives  a  lb.  Troy  of  certain  goods  instead  of  a  lb. 
Avoirdupois.     What  iS'  his  gain  and  the  customer's  loss  per  cent? 

9.  A  baker's  outlay  for  material  is  60%  of  the  receipts,  and  his 
other  expenses  are  20%  of  the  receipts.  The  price  of  flour  falls  30%, 
and  his  expenses  increase  10%.  What  should  he  now  charge  for  a 
loaf,  which  formerly  sold  at  7§  cents,  in  order  that  he  may  make  the 
same  per  cent,  profit.? 

10.  A  and  B  can  do  a  piece  of  work  in  5  days,  A  could  do  it  alone 
in  8  days.  How  long  would  it  take  B  to  finish  the  work  if  both  to- 
gether had  worked  at  it  for  3  days? 

11.  A  merchant  mixes  40  pounds  of  tea  worth  STg  cents  a  pound, 
with  64  pounds  worth  45  cents  a  pound;  he  sells  24  pounds  of  the 
mixture  at  50  cents  a  pound.  At  what  price  per  pound  must  he  sell 
the  remainder  so  as  to  clear  25%  on  his  whole  outlay? 

12.  My  agent  in  Montreal  sells  a  house  and  lot  for  me  for  $8000, 
on  a  commission  of  lj%,  and  remits  to  me  the  net  proceeds  by  a 
draft  purchased  at  ^%  premium.  What  sum  do  I  receive  from  the 
sale  of  the  property? 

13.  A  person  bought  a  house  for  $3000.  He  insures  it  at  1^% 
for  f  of  its  value,  pays  $1-25  a  month  water  rates,  and  the  assessor 
assesses  it  at  f  of  its  value,  the  rate  of  taxation  being  19  mills  on  the 
dollar.  If  the  property  depreciates  in  value  5%  during  the  year, 
what  rate  of  interest  does  the  owner  make  on  his  money,  supposing 
that  he  receives  $35  a  month  rental  for  the  property? 
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14.  Find  the  difference  in  the  perimeters  of  a  square  field,  con- 
taining 4  acres  and  a  circular  field  of  the  same  size. 

15.  If  8%  of  the  cost  price  of  an  article  is  equal  to  6%  of  its  sell- 
ing price,  what  is  the  gain  per  cent? 

16.  Two  men  run  around  a  circular  track,  400  yards  in  circum- 
ference, at  rates  of  7  and  9  yards  per  second  respectively.  When 
and  where  will  they  first  be  together  again,  provided  that  they  start 
together  and  run  in  the  same  direction? 

17.  A  bankrupt  has  book  debts  equal  in  amount  to  his  liabilities, 
but  on  $24000  of  them  he  realizes  only  66f  cents  on  the  dollar,  and 
the  expenses  of  the  bankruptcy  are  5%  of  the  book  debts.  He  pays 
65  cents  on  the  dollar.     Find  the  amount  of  his  liabilities. 

18.  The  simple  interest  on  a  sum  of  money  for  a  certain  time  at 
6%  per  annum  is  $62-10,  and  the  interest  on  3  times  that  sum  for 
2 J  years  at  4%  per  annum  is  also  $62-10.  Find  the  first  sum  and 
the  time. 

19.  What  sum  deposited  in  a  bank  at  4%,  for  15  years,  will  amount 
to  sufficient  to  produce  thereafter  an  annual  interest  of  $450? 

20.  What  shall  I  gain  per  cent,  by  purchasing  goods  on  9  months* 
credit,  and  selling  them  immediately  for  cash  at  the  invoice  price, 
money  being  worth  6%? 

21.  A  farmer  sold  16  bushels  of  corn  and  20  bushels  rye  for  .$30; 
24  bushels  of  corn  and  10  bushels  of  rye  for  $27.  How  much  per 
bushel  did  he  receive  for  each? 

22.  I  invest  equal  sums  of  money  in  the  4  per  cents  at  87,  and  in 
the  5  per  cents  at  102,  and  realize  $27  a  year  more  income  from  the 
latter  than  from  the  former.     How  much  do  I  invest  in  each? 

23.  A  man's  gross  income  is  made  up  from  $1100  salary,  and  $400 
rent  for  a  farm.  His  gross  income  is  reduced  to  $1187-50,  on  account 
of  the  following  expenses: — $1000  insurance  at  2%  on  the  house,  15 
mills  on  the  dollar  taxation  on  salary  and  on  f  of  the  value  of  th? 
farm,  interest  on  a  mortgage  for  f  the  value  of  the  farm  at  6%.  Find 
the  value  of  the  farm. 
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24.  A  and  B  work  6  and  7  hours  respectively  for  one  day  and 
receive  the  same  wages;  on  the  second  day  they  work  7  and  8  hours 
respectively;  they  receive  for  their  whole  work  $18-10.  How  should 
it  be  divided? 

25.  Water  expands  10%  in  freezing.  Find  the  weight  of  water 
in  a  solid  piece  of  ice  10  yards  long,  5  feet  wide,  and  10  inches  thick. 
(A  cubic  foot  of  water  weighs  1000  oz.) 

26.  A  farmer  who  had  25  cows  giving  on  an  average  38  pounds  of 
milk  per  cow  each  day,  sent  his  milk  (including  Sunday's)  to  a  cheese 
factory,  for  the  month  of  May.  During  May  the  factory  made  on 
an  average  each  day  (including  Sundays)  20  cheeses,  averaging  78 
pounds  each,  the  month's  make  selUng  for  $6407-70.  It  took  on  an 
average  10^  pounds  of  milk  to  make  a  pound  of  cheese.  The  factory 
charged  Ij  cents  per  pound  (of  cheese)  for  making  and  all  other  ex- 
penses. After  paying  for  making  and  all  other  expenses,  how  much 
should  the  farmer  receive  for  his  month's  milk? 

27.  A  merchant  buys  flannel  at  32  cents  a  yard.  At  what  profit 
per  cent,  must  he  sell  it  in  order  that  the  money  he  receives  for  220 
yards  may  be  equal  to  his  gain  on  $480  outlay? 

28.  Find  the  present  value  of  three  sums  of  $500  each,  due  at  the 
end  of  7,  8  and  9  years  respectively,  money  being  worth  5%. 

29.  A  man  pays  $342-50  for  insuring  goods.  What  is  the  total 
amount  of  insurance,  if  }  of  the  amount  is  at  a  premium  of  2%,  ^-  at 
2j%,  and  the  remainder  at  2^%? 

30.  I  bought  600  barrels  of  flour  at  $7  per  barrel,  §  of  which  was 
to  be  paid  in  6  months,  and  the  balance  in  9  months.  What  would 
be  the  equivalent  cash  price,  the  rate  of  interest  being  6%  per  annum? 

31.  An  agent  sells  450  reapers  for  $125  each.  He  is  to  be  respon- 
sible for  the  bad  debts,  which  amount  to  10%  of  the  entire  sales,  and 
is  to  receive  14%  of  the  good  debts  for  his  commission.  What  are 
his  net  earnings? 

32.  Two  men  start  together  to  go  in  the  same  direction  around 
a  circular  track.  The  first  goes  5  yards  while  the  second  goes  4f . 
Where  will  they  first  be  together? 

33.  If  the  inner  diameter  of  a  hemispherical  bowl  is  21  inches,  how 
many  quarts  will  it  hold? 
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34.  The  l.c.m.  of  two  numbers  is  924,  the  g.c.m.  12;  one  number 
being  84,  find  the  other, 

35.  Find,  to  the  nearest  cent,  the  value  of  £460  10s.  Sjd.,  exchange 
being  at  par. 

36.  Divide  $612  into  3  parts,  such  that  the  simple  interest  on  the 
first  for  2  years  at  6%,  equals  the  second  for  3  years  at  5%,  equals 
the  third  for  4  years  at  4%. 

37.  An  article  sold,  at  a  loss  of  25%,  for  $5.62i.  What  would  be 
the  gain  or  loss  per  cent,  if  it  sold  for  $7-00? 

38.  Find  the  difference  between  the  true  and  the  standard  time 
of  the  City  of  Hamilton,  its  longitude  being  79°  54'  west. 

39.  A  man  sold  two  lots,  receiving  f  as  much  for  one  as  for  the 
other;  on  the  cheaper  one  he  lost  8%,  and  on  the  dearer  one  he  gained 
8%,  but  gained  $16  on  the  whole  transaction.  Find  the  proceeds  of 
the  two  lots. 

40.  A  grocer  has  a  mixture  of  tea,  weighing  80  pounds,  part  of  it 
is  worth  42  cents,  and  the  remainder  37  cents  a  pound.  If  the  mix- 
ture is  worth  38j  cents  a  pound,  find  the  number  of  pounds  of  each 
kind  in  the  mixture. 

41.  A  grocer  sells  his  goods  at  40%  profit.  He  receives  butter 
for  his  goods  at  a  time  when  it  is  worth  25  cents  a  pound,  but  before 
he  disposes  of  the  butter  10%  of  it  is  worthless,  and  the  remainder 
brings  only  15  cents  a  pound.     Find  his  gain  or  loss  per  cent. 

42.  A  merchant  marked  his  goods  at  an  advance  of  20%  on  cost, 
and  in  selling  them  he  used  a  yard  measure  j  inch  too  short;  his  entire 
gain  being  $134  •  10,  find  the  cost  price  of  the  goods. 

43.  A  house  worth  $4965  is  insured  for  $3000,  so  as  to  cover  f  of 
the  value  of  the  house,  the  premium  of  insurance,  and  charges  amount- 
ing to  5%  of  the  premium.    What  was  the  rate  charged  for  insuring? 

44.  Three  persons  can  together  complete  a  piece  of  work  in  45 
days.  It  is  found  that  the  first  does  J  of  what  the  second  does,  and 
the  second  f  of  what  the  third  does.  In  what  time  could  each  alone 
complete  it? 
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45.  Two  brothers  residing  in  different  towns  have  gross  salaries 
which  differ  by  $20;  the  one  who  has  the  larger  salary  has  to  pay  an 
income  tax  of  2^  cents  on  the  dollar,  and  as  a  consequence  his  net 
salary  is  $1-40  less  than  his  brother's,  who  pays  an  income  tax  of  only 
6  mills  on  the  dollar.     Find  each  of  their  salaries. 

46.  Find  how  much  a  merchant  cheats  a  customer  who  buys  goods 
to  the  amount  of  $120,  when  he  gives  only  35  inches  for  a  yard. 

47.  Find  the  difference  between  the  true  and  the  standard  time 
of  Goderich,  its  longitude  being  81°  40'  west. 

48.  A  certain  metal  weighs  480  pounds  per  cubic  foot,  and  is  worth 
$50-40  per  ton.  What  will  be  the  cost  of  a  quantity  of  metal  sufficient 
to  make  a  mile  of  piping  of  9  inch  bore  and  f  of  an  inch  thick? 

49.  A  sold  goods  which  cost  him  $10000  to  B;  B  sold  them  to  C, 
who  sold  them  for  $11910- 16.  If  they  each  gained  the  same  rate 
per  cent.,  find  the  rate  of  gain. 

50.  A  grocer,  by  selling  5  lb.  of  tea  for  a  certain  price,  gained  12%; 
afterwards  he  increased  the  price,  giving  only  4^  lb.  for  the  same 
money.     What  per  cent,  did  he  make  at  the  increased  price? 

51.  Two  men  starting  from  the  same  point  at  the  same  time  and 
travelling  in  opposite  directions  are  39  miles  apart  in  4  hours;  but  if 
they  had  gone  in  the  same  direction  they  would  have  been  5j  miles 
apart  in  7  hours.     Find  their  rates  per  hour. 

52.  A  prism  of  lead  is  2  feet  high  and  its  base  a  triangle  whose 
sides  are  13  in.,  20  in.,  21  in.  It  is  made  into  a  rectangular  plate  12 
ft.  by  lOi  ft.     Find  the  thickness  of  the  plate. 

53.  A  person  sold  a  lot  for  $600,  gaining  14%  of  the  proceeds. 
What  would  he  have  sold  it  for,  had  he  gained  14%  of  the  cost? 

54.  From  a  cask  containing  vinegar  one-third  is  drawn  off,  and  the 
cask  filled  with  water;  one-third  of  the  mixture  is  then  drawn  off, 
and  the  cask  is  again  filled  with  water.  After  this  has  been  done  5 
times  altogether,  what  portion  of  the  original  quantity  of  vinegar  will 
be  left  in  the  cask? 

55.  What  is  the  .amount  at  the  end  of  5  years,  of  $100  invested  at 
the  beginning  of  each  year,  money  worth  4%? 
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56.  A  merchant  in  Hamilton  buys  25  tons  of  a  cheap  grade  of  coal 
for  75  cents  a  ton.  He  pays  $1.75  a  ton  for  freight;  it  contains  25% 
of  bituminous  coal,  on  which  he  pays  a  specific  duty  of  60  cents  a 
ton,  and  he  also  pays  an  ad  valorem  duty  of  20%  on  the  whole  quantity, 
reckoned  on  the  prime  cost.     Find  his  gain  by  selling  it  at  $3  -50  a  ton. 

57.  A  builder  pays  3  times  as  much  for  material  as  for  labour; 
had  he  paid  10%  more  for  material,  and  6%  less  for  labour,  his  con- 
tract would  have  cost  him  $3637-92.     What  was  his  contract  price? 

58.  What  are  the  net  proceeds  from  the  sale  of  1400  barrels  of 
flour  at  $7  per  barrel,  freight  and  storage  being  25  cents  a  barrel, 
commission  for  selling  2^%,  and  for  guaranteeing  payment  1^%, 
calculated  on  sales? 

59.  A  man  increases  his  capital  for  4  years  at  the  rate  of  18f  %  a 
year.  At  the  end  of  the  time  his  capital  is  $1303-21.  What  was  it 
at  the  beginning  of  the  time? 

60.  A  man  insures  a  house,  worth  ^$4900,  so  that  in  case  of  loss 
he  can  recover  f  of  the  value  of  the  house  and  the  premium  of  2% 
paid  for  insuring.     What  was  the  amount  of  insurance? 

61.  Two  trains,  respectively  99  yards  and  132  yards  long,  and 
moving  on  parallel  tracks,  pass  each  other  in  6f  seconds  when  run- 
ning in  opposite  directions.  When  moving  in  the  same  direction  the 
one  passes  the  other  in  47j  seconds.     Find  the  rates  per  hour. 

62.  I  bought  3000  bushels  of  wheat  at  $1  •  15  per  bushel,  payable 
at  the  end  of  a  year.  I  immediately  sell  it  at  $1  •  04  per  bushel,  cash, 
and  put  the  money  at  interest  at  10%.  How  much  will  I  gain  or 
lose  by  the  transaction  at  the  end  of  the  year? 

63.  A  person  invests  $8001  in  the  4  per  cents  at  95 j,  and  when 
they  rise  to  98  sells  out  and  invests  in  the  3  per  cents  at  84.  What 
amount  of  the  latter  stock  does  he  obtain? 

64.  Find  the  weight  of  24  ft.  of  water  pipe  with  inside  diameter 
2  in,  and  outside  diameter  2j  in.,  the  material  of  which  weighs  475  lb. 
per  cubic  foot. 
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65.  A  commission  merchant  had  shipped  to  him  1000  barrels  of 
flour,  and  4000  bushels  of  wheat.  He  paid  12 J  cents  a  barrel  for  the 
storage  of  the  flour,  3  cents  a  bushel  for  the  wheat,  $67-48  freight 
and  duty.  If  he  sold  the  flour  at  $8  a  barrel,  on  a  commission  of  1^%, 
and  the  wheat  at  90  cents  a  bushel,  on  a  commission  of  2  cents  a  bushel, 
what  sum  did  he  remit  to  his  employer? 

66.  A  farmer  borrows  $1500  at  7%,  and  agrees  to  pay  both  prin- 
cipal and  interest  in  2  equal  annual  payments.  What  is  the  amount 
of  each  payment? 

67.  A  druggist  marks  his  soda  at  30%  profit,  but  by  a  mistake 
sells  a  pound  by  Troy  weight.  What  percentage  does  he  really  gain 
on  the  pound? 

68.  Two  circular  plates  of  solid  gold,  each  one  inch  thick,  the 
diameters  of  which  are  9  and  12  inches  respectively,  are  melted  into 
a  single  circular  plate  one-half  inch  thick.     Find  its  diameter. 

69.  The  assets  of  a  bankrupt,  which  amount  to  $7290,  are  to  be 
divided  between  two  creditors,  A  and  B,  whose  interests  in  the  busi- 
ness are  as  4  to  5.  A  acts  as  assignee,  and  for  his  work  receives  32% 
of  the  assets.  The  remainder  is  to  be  divided  between  them  in  the 
above  ratio.     What  share  of  the  assets  does  each  man  receive? 

70.  A  grocer  has  280  lb.  of  tea,  of  which  he  sells  80  lb.  at  30  cents 
a  pound,  and  gains  only  8%  at  this  price;  he  now  raises  the  price  so 
as  to  gain  10%  on  the  whole  outlay.  What  does  he  now  sell  at  a 
pound? 

71.  A,  B,  and  C  work  6,  7,  and  8  hours  a  day,  respectively,  for 

2  days,  and  receive  the  same  daily  wages.     They  finish  the  work  in 

3  days  more  by  each  working  one  hour  a  day  extra.     If  $91-30  is  paid 
for  the  work,  what  should  each  man  receive? 

72.  A  merchant  sent  his  agent  $6150,  with  instructions  to  deduct 
his  commission  at  2^%,  and  invest  the  remainder  in  flour  at  $6  a 
barrel.  If  the  cost  of  freight  and  insurance  amounts  to  $250,  at  what 
must  the  flour  be  sold  a  barrel  so  as  to  make  a  clear  profit  of  15%? 

73.  How  much  stock  must  be  sold  at  72,  to  pay  a  debt  of  $7470, 
9  months  before  it  becomes  due,  the  rate  of  interest  being  5%  per 
annum? 


GENERAL  PROBLEMS  257 

74.  A  merchant  sold  |  of  a  lot  of  goods  at  a  gain  of  25%,  and  the 
remainder  for  85%  of  cost;  his  whole  profit  was  $260.  Had  he  sold 
I  at  a  gain  of  15%,  and  the  remainder  for  J  of  cost,  what  would  have 
been  his  gain  or  loss? 

75.  How  much  tea,  worth  54  cents  a  pound,  must 'I  mix  with  34 
pounds,  worth  60  cents  a  pound,  so  as  to  form  a  mixture  worth  57f 
cents  a  pound? 

76.  J.  Brown  and  L.  Stuart  enter  into  partnership,  and  agree  that 
Brown  is  to  receive  $400  of  the  profits  for  managing  the  business, 
and  the  balance  of  the  profits  is  to  be  divided  in  proportion  to  their 
investments;  Brown  puts  into  the  business  $1-300  and  Stuart  $1500. 
If  Brown  received  $350  more  of  the  profits  than  Stuart  did,  what  were 
the  total  profits? 

77.  A  person  invested  in  3%  stock,  so  as  to  receive  5^%  clear  on 
his  investment,  after  paying  an  income  tax  of  20  mills  on  the  dollar. 
What  was  the  market  price  of  the  stock,  brokerage  being  ^%? 

78.  A  merchant  ships  $2700  worth  of  goods  to  his  agent  to  sell. 
His  agent's  terms  are  7^%  commission  and  guaranteed  payment  of 
sales,  or  4%  without  guarantee.  The  merchant  accepts  the  latter 
terms,  but  part  of  the  sales  being  worthless,  he  loses  $21-50  by  not 
accepting  the  other  plan.     How  much  did  he  lose  on  bad  debts? 

79.  A  man  buys  75  acres  of  land  at  $140  an  acre,  and  sells  a  por- 
tion of  it  at  an  advance  of  50%  on  the  cost.  He  realized  on  the  part 
sold  a  sum  equal  to  the  cost  of  the  entire  lot.  How  many  acres  did 
he  sell? 

80.  A  merchant  wishes  to  transmit  5600  marks  banco  to  Ham- 
burg. He  finds  exchange  between  Montreal  and  Hamburg  to  be  36 
cents  for  1  mark.  The  exchange  between  Montreal  and  London  (Eng.) 
is  $4  •  83  for  £1 ;  that  between  London  and  Paris  is  26  francs  for  £1 ; 
and  that  between  Paris  and  Hamburg  is  47  francs  for  25  marks.  By 
which  way  should  the  merchant  transmit? 

81.  A  father  willed  his  property,  amounting  to  $26600,  to  his  two 
sons,  aged  14  and  17  years,  respectively,  in  such  a  way  that  the  sums 
loaned  at  6%  per  annum,  simple  interest,  would  be  equal  when  they 
became  of  age.     How  did  he  divide  it? 

17 
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82.  A  man  rows  3  miles  down  a  stream  in  30  minutes,  and  back 
in  45  minutes.  Find  the  rate  of  the  stream,  and  of  the  man  in  still 
water. 

83.  Three  men  rent  a  pasture  for  $165.  The  first  puts  in  4  horses 
for  8  weeks;  the  second  5  horses  for  11  weeks,  and  the  third  9  horses 
for  5  weeks.     How  much  ought  each  to  pay? 


more  at  2^%.     My  net  premium  was  $26-50.     What  amount  was 
insured? 

85.  A  merchant  buys  sygar  at  5  cents  a  pound;  in  selling  it  he 
wastes  7%,  and  20%  of  the  sales  are  bad  debts.  At  what  price  per 
pound  must  he  sell  the  remainder  so  as  to  gain  24%  on  the  whole 
transaction?  • 

86.  Find  in  square  feet  the  area  of  a  triangle  whose  sides  are  104 
feet,  111  feet  and  175  feet. 

87.  A  square  box,  whose  depth  is  14  inches,  has  a  capacity  of  4 
cubic  feet  113  cubic  inches.     Find  the  length  of  a  side. 

88.  A,  B,  and  C  do  a  piece  of  work,  and  are  paid  $42  for  it.  The 
money  is  divided  according  to  the  efficiency  and  time  each  worked; 
A's  efficiency  is  to  B's  as  2  to  3,  B's  to  C's  as  4  to  5;  A  worked  6  days, 
B  7  days,  and  C  8  days.     How  should  the  money  be  divided? 

89.  A  merchant  sold  276  yards  of  cloth  at  a  profit  of  15%,  and 
398  yards  at  a  profit  of  7%,  and  found  that  had  he  sold  it  at  a  uni- 
form profit  of  11%,  .he  would  have  realized  $4-88  more  than  he  did. 
What  was  the  cost  price  of  the  cloth? 

90.  A  merchant  sold  cloth  at  20%  gain,  but  had  it  cost  $49  more, 
he  would  have  lost  15%  by  selling  at  the  same  price.  What  did  the 
goods  cost? 

91.  A  house  that  cost  $15500  rents  for  $155  a  month.  It  is  in- 
sured for  $10850  at  f  %  yearly;  the  taxes  are  15  mills  on  an  assess- 
ment of  $12450,  and  $346-45  is  spent  each  year  on  repairs.  What 
rate  of  interest  does  the  investment  pay? 

10  0-^  '^' 
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92.  A  contractor  sends  in  a  tender  of  $11000  for  a  certain  work, 
with  nothing  to  be  advanced  till  the  work  is  completed;  a  second 
sends  in  a  tender  for  $10000,  but  stipulates  to  be  paid  $2000  every 
4  months.  Find  the  difference  between  the  tenders,  supposing  that 
the  work  cannot  be  completed  before  the  end  of  2  years,  and  money 
to  be  worth  2%  per  term  of  4  months. 

93.  A  man  increases  his  annual  income  $72  by  transferring  $21000 
stock  from  the  3%'s  at  78,  to  the  4^%'s.  Find  the  price  paid  for 
the  latter  stock. 

94.  The  compound  interest  on  $250  foi*  2  years  is  $50.  Find 
the  rate. 

95.  A  merchant  buys  goods  for  $304-50  on  a  credit  of  3  months. 
At  what  price  must  he  sell  them,  on  a  credit  of  8  months,  to  make  a 
ready  gain  of  25%,  money  being  worth  6%? 

96.  A  man  sold  an  article  so  as  to  gain  25%.  If  he  had  sold  it 
for  $150  less,  he  would  have  lost  5%.     Find  the  cost  of  the  article. 


97.  A  man  sold  two  horses  for  equal  amounts,  gaining  10%  on 
one,  and  losing  10%  on  the  other.  If  he  lost  $4  on  the  whole  trans- 
action, find  the  cost  of  each  horse. 

98.  An  agent  sold  a  consignment  of  wheat  for  $4120,  and  invested 
this  sum,  less  his  commission,  in  corn.  His  total  commission  on  both 
transactions  amounted  to  $240.  What  rate  did  he  charge,  the  rate 
in  each  case  being  the  same? 

99.  A  person  has  a  sum  of  money  to  invest  which  will  buy  $1200 
more  4%  than  4|%  stock,  when  the  former  is  selling  at  87  and  the 
latter  at  99.  Find  the  difference  in  the  incomes  from  investing  the 
sum  in  these  securities. 

100.  Equal  volumes  of  iron  and  copper  are  found  to  weigh  77  oz. 
and  89  oz.  respectively.  Find  the  weight  of  10^  ft.  of  copper  rod  f 
in.  in  diameter,  if  9  in.  of  iron  rod  1  in.  in  diameter  weigh  38§  oz. 
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IV 


1.  A  merchant  buys  1440  yards  of  cloth.  He  sells  3  of  it  at  a 
gain  of  8%,  f  at  a  gain  of  12%,  |-  at  a  gain  of  14%,  and  the  remainder 
at  9%  loss.  Had  he  sold  the  whole  at  a  gain  of  5%  he  would  have 
received  $23  •  50  more  than  he  did.    What  was  the  cost  price  per  yard^ 

2.  On  March  23rd  a  bank  gave  me  $845  for  a  note  of  $860,  which 
it  discounted  at  8%.     When  was  the  note  due? 

3.  Does  a  merchant  gain  or  lose,  and  how  much  per  cent.,  by 
selling  half  of  a  barrel  of  sugar,  giving  only  15  ounces  to  the  pound, 
and  the  other  half  giving  17  ounces  to  the  pound? 

4.  How  many  bricks,  9  inches  long,  4^  inche?  broad  and  4  inches 
thick,  will  be  required  to  build  a  wall  45  ft.  long,  17  ft.  high  and  4  ft. 
thick,  supposing  the  mortar  to  increase  the  volume  of  each  brick  6j 
per  cent.? 

5.  A  and  B  had  the  same  amount  of  money;  A  lost  39%  of  his  in 
speculation,  and  B  gained  45%  of  his  in  another  speculation;  both 
together  now  have  $164-80.     What  sum  ^ad  each  at  first? 

6.  In  a  poorhouse,  where  there  is  always  the  same  number  of 
inmates  to  be  fed,  the  contract  price  of  meat  rises  25%,  and  the  daily 
allowance  to  each  person,  at  the  same  time,  is  reduced  from  9  ounces 
to  7  ounces.  If  the  yearly  charges  for  meat  are  now  $714,  what  were 
they  before  the  rise  in  price? 

7.  I  invested  $4200  in  real  estate.  I  insured  the  buildings  for 
$3300  at  a  premium  of  Ij  per  cent,  for  three  years;  paid  the  ta,xes  for 
one  year  on  an  assessment  of  $3150,  the  rate  being  15  mills  on  the 
dollar;  and  paid  $125  for  repairs.  At  the  end  of  one  year  I  sold  the 
property  for  $4600,  through  an  agent,  who  charged  l|  per  cent,  com- 
mission. During  the  year  I  received  $504  as  rent;  and  on  the  sale  of 
the  property  I  received  from  the  purchaser  two-thirds  of  the  insurance 
premium  I  had  paid.     Find  my  net  gain  on  the  transaction. 

8.  Find  the  present  worth  of  a  promissory  note  of  $728,  due  2 
years  hence  (a)  at  simple  interest,  (b)  at  compound,  interest,  money 
being  worth  6  per  cent. 

9.  A  circular  race-course  is  22  yd.  wide  and  has  an  area  of  12 
acres.     Find  the  diameter  of  the  inner  circle. 
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10.  If  stock  at  7%  discount  will  pay  6%  interest  on  the  invest- 
ment, at  what  rate  of  discount  would  it  have  to  be  bought  to  pay  9% 
interest? 

11.  A  merchant  paid  $268-80  duty  on  24  casks  of  syrup  worth 
$1-75  a  gallon,  a  leakage  of  11^%  being  allowed  at  the  custom  house. 
What  was  the  invoiced  number  of  gallons  in  each  cask,  the  rate  of 
duty  being  20%? 

12.  On  June  5th  A  bought  goods  to  the  value  of  $5191-53,  and 
gave  in  payment  his  note  due  in  3  months.  What  must  be  the  face 
of  the  note  so  that  when  discounted  at  a  bank  at  7  per  cent,  it  will 
realize  the  amount  required? 

13.  A  consignment  of  1000  bbl.  of  flour  was  sent  to  a  commission 
merchant,  with  instructions  to  sell  it  and  remit  the  net  proceeds  by 
draft.  The  consignee  pays  for  freight  and  other  expenses  $240-80, 
sells  the  flour  at  $8-50  per  barrel,  charges  2§%  commission,  and  pays 
f  %  premium  for  the  draft;  how  much  does  the  consignor  receive? 

14.  A  merchant  bought  100  barrels  of  flour,  part  at  $7  a  barrel, 
and  the  remainder  at  $5  a  barrel;  by  selling  the  former  at  15%  gain, 
and  the  latter  at  14%  loss,  he  just  cleared  Jiimself  on  the  transaction. 
How  many  barrels  of  each  did  he  buy? 

15.  A  speculator  bought  368  acres  of  land  at  $57-50  an  acre,  bor- 
rowing the  money  at  4%.  At  the  end  of  the  year  he  sells  f  of  it  at 
$63  an  acre,  and  the  remainder  at  $50  an  acre.  How  much  does  he 
lose  by  the  transaction? 

16.  A  and  B  form  a  partnership,  A  contributing  $2700,  and  B 
$3700;  they  agree  that  20%  of  the  total  profits  shall  be  placed  to  the 
credit  of  the  fi/  m  annually,  and  the  remaining  profits  be  divided  in 
proportion  to  the  capital  invested  by  each.  At  the  end  of  the  year 
A's  share  of  the  profits  was  $675.  Find  the  percentage  of  profit 
realized  on  the  entire  capital. 

17.  Find  how  much  a  person  will  save  in  a  year  if,  instead  of  rent- 
ing a  house  at  $30  a  month,  he  borrows  $3000  at  6%  and  buys  one, 
which  he  insures  for  its  full  value  of  I4  %  annually,  and  which  is  assessed 
at  its  full  value  (the  rate  of  taxation  being  19  mills  on  the  dollar).  He 
also  pays  $1-25  a  month  water  rates,  and  in  selling  the  property  at 
the  end  of  the  year  receives  2%  less  for  it  than  he  paid. 
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18.  I  invested  $22,148  in  stock  at  197|,  brokerage  ^  per  cent.,  and 
sold  the  stock  at  1941,  brokerage  ^  per  cent.,  having  in  the  meantime 
received  a  dividend  of  6  per  cent.     Find  my  net  gain  or  loss. 

19.  A  commission  merchant  sold  flour  on  a  commission  of  ^%; 
with  the  net  proceeds  he  bought  tea  on  a  commission  of  ^  % ;  the  total 
commission  was  $50.     Find  the  cost  of  the  tea. 

20.  A  lot  of  land  in  the  form  of  a  rectangle  contains  6  ac.  132  sq. 
rods;  its  length  is  to  its  width  as  21  to  13.  Find  the  nimiber  of  rods 
of  fence  required  to  inclose  it. 

21.  In  what  time  will  $30441  gain  $2210-10  if,  at  the  same  rate, 
the  gain  on  $24944-10  for  1  year  and  15  days  is  $2596-92?  What  is 
the  rate  per  cent,  per  annum  (365  days  to  a  year)  ? 

22.  A  builder  takes  a  contract,  and  at  the  time  the  material  will 
cost  just  twice  as  much  as  the  labour.  When  one-half  of  the  material 
is  secured,  and  one-third  of  the  work  performed,  the  cost  of  material 
rises  5%.  and  at  the  same  time  the  cost  of  labour  falls  8%.  As  a  con- 
sequence the  builder  saves  $10  on  his  first  estimate.  What  was  the 
first  estimate? 

23.  I  bought  French  goods  for  7490  francs,  and  paid  an  import  ad 
valorem  duty  of  15  per  cent.  I  sold  the  goods  for  £420.  Find  my 
gain  or  loss  in  dollars  and  cents,  if  £1  =25-22  fr.  =$4-87. 

24.  A  man  borrows  $2500,  and  agrees  to  pay  both  principal  and 
interest  in  3  equal  annual  payments.  What  is  the  amount  of  each 
payment,  interest  being  at  5%? 

25.  Assuming  that  no  lead  is  lost  in  moulding,  find  the  greatest 
number  of  bullets  f  of  an  inch  in  diameter  which  can  be  moulded 
from  a  right  prism  of  lead  2  feet  high,  having  a  triangular  base  with 
sides  13  in.,  14  in.,  and  15  in. 

26.  A  tradesman  marks  his  goods  at  two  prices,  one  for  ready 
money  and  the  other  at  a  credit  of  six  months.  What  is  the  ratio  of 
these  prices,  if  money  is  worth  10  per  cent? 

27.  A  merchant,  after  reducing  the  marked  price  of  an  article  by 
three  successive  equal  rates  of  discount,  sold  for  $21-87;  the  marked 
price  being  $30,  what  was  the  rate  of  discount? 
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28.  A  farmer  wishes  to  build  a  cylindrical  silo  which  will  hold 
sufficient  feed  for  27  cows,  each  requiring  an  average  of  44  lb.  of 
corn  silage  per  day  for  175  days.  If  a  cubic  foot  of  corn  silage 
weighs  42  lb.  and  the  silo  is  15  feet  in  diameter,  what  must  the 
height  be  ? 

29.  A  person  pays  $181  •  50  for  £37  10s.  How  was  sterling  exchange 
quoted? 

30.  A  man  removed  from  a  town  where  his  income  tax  was  16 
mills  on  the  dollar,  to  another  where  the  tax  was  only  7  mills  on  the 
dollar,  and  although  in  the  latter  place  his  salary  was  $500  more  than 
in  the  former,  his  taxes  were  $6-40  less.  Find  his  income  tax  in  the 
latter  place. 

31.  $10-50  is  the  compound  interest  on  a  certain  sum  for  the  second 
year,  $11-025  is  that  for  the  third  year.     Find  the  rate  and  the  sum. 

32.  A  certain  railway  company  is  able  to  declare  a  dividend  of 
5^%  on  its  entire  stock,  but  there  being  $150000  of  preference  stock, 
which  is  guaranteed  8%,  the  ordinary  stockholders  receive  only  4%. 
Find  the  total  stock  of  the  company. 

33.  I  bought  64  yards  of  cloth  at  $5-70  a  yard.  If  it  shrinks  5% 
in  length,  find  the  selling  price  per  yard  to  gain  20%. 

34.  A  grocer  sells  coffee  for  cash  at  a  gain  of  33^%  on  cost.  He 
also  sells  on  credit,  giving  8  pounds  for  what  would  buy  9  if  paid  in 
cash.     How  much  per  cent,  above  cost  is  his  credit  price? 

35.  A  merchant  bought  a  quantity  of  tweed  and  marked  it  at  an 
advance  of  25%  on  cost,  and  in  selling  it  he  used  a  yard  measure  f 
inch  too  short,  his  entire  gain  being  $124-80.  Find  the  cost  price  of 
the  cloth,  and  the  amount  the  merchant  gained  by  his  dishonesty. 

36.  A  man  is  owed  S2500,  of  which  his  lawyer  collects  75%  and 
charges  4%  of  the  receipts  for  collecting.  On  suing  for  the  remainder 
he  gets  40%  of  it,  of  which  his  lawyer's  fees  are  10%.  What  per  cent, 
of  the  debt  does  the  creditor  obtain? 

37.  If  the  interest  on  one  dollar  for  one  year  at  one  per  cent,  per 
annum  be  the  unit,  what  number  will  represent  what  a  person  owes  for 
the  use  of  $325  for  6^  years  at  6  per  cent,  per  annum? 
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38.  When  exchange  at  New  York  on  Paris  is  5-16  francs  per  $1, 
and  at  Paris  on  Hamburg  2-12§  francs  per  mark,  what  will  be  the 
price  in  New  York  of  11520  marks  of  Hamburg? 

39.  A  commission  merchant  receives  125  bbl.  of  flour  from  A,  150 
bbl.  from  B,  225  bbl.  from  C;  he  finds  on  inspection  that  A's  is  10 
per  cent,  better  than  B's,  and  C's  is  Syy  per  cent,  better  than  A's. 
He  sells  the  whole  at  $7  •  00  per  barrel,  charging  4  per  cent,  commis- 
sion.    What  sum  must  he  remit  to  each? 

40.  What  is  the  cost  of  polishing  a  cylindrical  marble  pillar,  2  ft. 
6  in.  in  diameter  and  12  ft.  long,  at  $1*25  a  square  foot?- 

41 .  Find  the  weight  of  a  coating  of  ice  one  inch  thick  on  the  curved 
surface  of  a  cylindrical  rod  6  ft.  long  and  4  in.  in  diameter.  (1  cu.  ft. 
of  water  weighs  62^-  lb.;   water  expands  yV  i"-  freezing). 

42.  What  rate  of  discount  taken  off  twice  in  succession  is  equiv- 
alent to  20  and  25%  off? 

43.  A  man  owes  me  $200  due  in  8  months,  and  $200  due  in  12 
months.  I  accept  his  note  for  $400  due  in  10  months.  How  much  do 
I  gain  or  lose  by  the  transaction,  money  being  worth  8%  per  annum? 

44.  What  part  of  the  value  of  a  house  must  be  insured  at  3%  so 
that  in  case  of  loss  the  owner  may  receive  f  of  the  value,  in  addition 
to  the  premium  paid? 

45.  Find  the  amount  accumulated  at  the  end  of  4  years  by  a  per- 
son who  deposits  in  a  bank  at  the  beginning  of  each  year  the  sum  of 
$200,  the  bank  paying  4%  interest,  compounded  half-yearly. 

46.  What  is  the  cost  of  boards,  at  $1  for  50  sq.  ft.,  to  make  a  closed 
box  7  ft.  10  in.  long,  3  ft.  8  in.  wide,  2  ft.  6  in.  high  (outside  dimen- 
sions), the  boards  being  1  inch  thick? 

47.  A  farm  cost  3f  times  as  much  as  a  house;  by  selling  the  house 
at  10%  loss  and  the  farm  at  7^%  gain,  $3993-30  is  received.  Find 
the  cost  of  each. 

48.  A  sum  of  money  at  compound  interest,  added  yearly,  amounts 
to  $129600  in  2  years,  and  to  $178506-25  in  4  years.  Find  the  sum 
of  money  and  the  rate  per  cent,  per  annum. 
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49.  A  merchant  received  an  invoice  of  merchandise  amounting  to 
$618  on  4  months'  credit,  off  which  he  was  offered  4%  discount  for 
cash.  If  money  is  worth  9%  per  annum,  how  much  cheaper  can  he 
get  the  goods  by  this  offer? 

50.  A  floor  16  ft.  by  20  ft.  is  to  be  completely  covered  with  carpet 
27  inches  wide,  and  having  a  pattern  which  matches  every  3  feet.  If 
the  carpet  is  to  be  matched,  in  which  direction  must  the  strips  run  so 
as  to  give  the  least  waste,  and  how  much  is  the  waste? 

51.  A  person  bought  a  quantity  of  goods  for  $224,  payable  in  2 
months,  and  sold  them  at  once  for  $274,  payable  in  4  months.  Find 
the  gain  in  ready  money,  if  money  is  worth  6  per  cent,  per  annum. 

52.  An  agent  charges  the  same  rate  of  commission  for  buying  and 
selling.  He  sells  a  consignment  for  $8140,  deducts  $280  for  his  com- 
mission, and  invests  the  remainder.     Find  the  rate  per  cent,  charged. 

53.  A  person  annually  increases  his  capital  20  per  cent.,  less  a 
yearly  expenditure  of  $500.  At  the  end  of  four  years  his  capital 
amounts  to  $18052.     Find  his  original  capital. 

54.  What  sum  should  be  paid  for  a  $100  mortgage  to  run  for  5 
years  at  4  per  cent,  per  annum,  in  order  that  the  investor  may  realize 
5  per  cent,  per  annum  on  his  outlay? 

55.  A  bankrupt  had  goods  worth  $7950,  which,  if  sold  at  their  full 
value,  would  give  his  creditors  8l|  per  cent,  of  their  claims.  But  f  of 
them  were  sold  at  17|  per  cent,  below  their  value,  and  the  remainder 
at  23f  per  cent,  below  their  value.  How  many  cents  on  the  dollar 
did  his  creditors  realize? 

56.  Find  how  much  a  man  will  plow  in  9  hours  in  a  field  40  rods 
in  length,  if  he  walks  at  the  rate  of  3  miles  an  hour,  cuts  11  inches 
wide,  and  takes  2  minutes  turning  each  time. 

57.  A  person  borrows  $500  on  April  10th,  and  on  June  22nd  pays 
his  debt  with  $510-20.  At  what  rate  per  cent,  per  annum  was  he 
charged  interest? 

58.  A  grocer  bought  a  stock  of  tea,  intending  to  gain  30%  on  its 
sale.  When  he  had  sold  f  of  it,  he  was  compelled  to  reduce  the  price 
10  cents  a  pound,  and  so  gained  only  f  of  what  he  had  intended.  Find 
what  price  he  paid  for  the  tea. 
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59.  I  bought  goods  at  $5-70  on  4  months'  credit  and  sold  them 
immediately  at  $6-12  on  such  a  term  of  credit  as  made  my  immediate 
gain  63%.  Reckoning  interest  at  4%  per  annum,  how  long  credit 
did  I  give? 

60.  A  person  makes  7%  clear  on  his  money,  after  paying  an  in- 
come tax  of  2  cents  on  the  dollar,  by  investing  in  5%  stock.  Find 
the  market  value  of  the  stock,  if  a  broker  charged  f  %  for  transacting 
the  business. 

61.  A  dealer  shipped  400  bushels  wheat  @  $1-40,  800  bushels  @ 
$l-62j,  and  300  bushels  @  $1-20,  to  his  agent,  who  sold  the  first  at 
20  per  cent,  gain,  the  second  at  15  per  cent,  gain,  and  the  third  at 
4|  per  cent,  loss;  the  agent's  commission  was  3  per  cent.;  and  other 
charges  were  $83-44.     Find  the  dealer's  gain  per  cent. 

62.  A  merchant  lost  6^%  by  marking  his  goods  at  a  certain  per 
cent,  advance  on  cost,  and  then  giving  the  same  per  cent,  discount; 
what  was  the  rate  of  discount? 

63.  A  rectangular  room  has  its  length,  breadth  and  height,  as 
7,  6,  5,  respectively.  Its  walls  were  decorated  at  a  cost  of  50  cents 
per  square  yard,  and  its  ceiling  finished  at  the  same  rate.  The  bill 
for  the  whole  was  $344 ;  what  will  be  the  expense  of  covering  the  floor 
with  carpet  at  $1  -40  per  square  yard? 

64.  The  value  of  an  ounce  of  the  gold  of  which  sovereigns  are 
made  is  £3  17s.  lO^d.     What  is  the  weight  of  1869  sovereigns? 

65.  A  town  borrows  $12000,  to  be  repaid,  principal  and  interest, 
in  4  equal  annual  payments.  Find  the  annual  payment,  money 
being  worth  6%  per  annum. 

66.  A  grocer  wishes  to  mix  47  pounds  of  tea  worth  40  cents  a 
pound,  with  a  certain  quantity  worth  35  cents  a  pound,  so  that  he 
can  sell  16  pounds  of  the  mixture  for  $6-07.  How  many  pounds  of 
35  cent  tea  must  he  use? 

67.  I  bought  5  hogsheads  of  molasses,  each  containing  84  gallons, 
at  12|  cents  a  gallon,  and  paid  $25  for  freight.  Allowing  10%  for 
leakage  and  waste,  5%  of  the  sales  for  bad  debts,  and  2^%  of  the 
remainder  for  collecting,  for  how  much  a  gallon  must  I  sell  it  to  make 
a  gain  of  20%  on  the  whole  cost? 
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68.  If  the  cost  of  an  article  had  been  30%  less,  the  gain  per  cent, 
would  have  been  2^  times  as  great.     Find  the  gain  per  cent. 

69.  An  agent  sold  a  consignment  of  apples  on  a  commission  of  3%. 
After  deducting  his  commission  and  reserving  a  sufficient  sum  to  pay 
the  freight  at  20  cents  per  cwt.,  he  bought  flour  at  $2-80  per  cwt. 
on  a  commission  of  2j%.  The  total  commission  was  $63.  Find  the 
amount  of  flour  bought. 

70.  A  circular  plate  of  lead  2  inches  thick  and  8  inches  in  diameter, 
is  converted  without  loss  into  spherical  shot  of  the  same  density  and 
each  •  05  inch  radius.     Find  the  number  of  shot. 

71.  The  old  par  of  exchange  between  the  United  States  and  Great 
Britain  was  £l=$4-44|;  in  1834  the  U.S.  Congress  reduced  the 
weight  of  the  eagle  to  258  grains,  and  in  1837  fixed  its  fineness  at  900 
thousandths  pure;  the  mint  price  of  English  standard  gold  (22  carats 
fine)  is  £3  17s.  lO^d.  per  ounce.  From  these  facts  show  the  truth  of 
the  statement:  "By  the  new  par  of  exchange  sterling  money  is  worth 
9|  per  cent,  more  than  by  the  old  par." 

72.  A  merchant  gives  a  discount  of  10%,  but  uses  a  yard  measure 
•72  of  an  inch  too  short;  what  rate  of  discount  would  allow  him  the 
same  amount  of  gain,  if  the  measure  were  correct? 

73.  A  sum  of  money  in  2  years,  at  compound  interest,  added 
yearly,  amounts  to  $1389-15;  the  present  worth  of  the  sum  for  1  year 
is  $1200.     Find  the  rate  and  the  sum. 

74.  Find  how  long  it  will  take  a  train  87  yards  long  and  running 
at  the  rate  of  40  miles  an  hour,  to  pass  another  one  100  yards  long 
and  going  in  the  same  direction  at  the  rate  of  30  miles  an  hour. 

75.  What  will  be  the  true  interest  on  $1000  for  6  months,  it  being 
supposed  that  if  this  interest  is  invested  for  the  next  six  months  that 
the  whole  interest  for  the  year  shall  be  exactly  six  per  cent? 

76.  What  is  the  lowest  power  of  -4578  which  is  less  than  -08754, 
the  index  of  the  power  being  a  positive  integer? 

77.  Divide  111  into  three  parts  so  that  the  products  of  each  pair 
may  be  as  4  :   5:6. 
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78.  A  man  has  property  insured  for  $6500,  for  which  he  paid 
$162-50  premium;  he  wishes  to  increase  the  insurance  to  $9000.  What 
extra  premium  will  he  be  required  to  pay  if  the  rate  for  the  latter  is 
h%  greater  than  that  for  the  former? 

79.  Divide  $2567-50  among  A,  B,  C  and  D,  so  that  A's  share 
may  be  to  B's  as  4  to  5,  B's  to  C's  as  6  to  7,  and  C's  to  D's  as  8  to  9. 

80.  A  merchant  discounts  with  a  bank,  on  Sept.  10th,  at  the  rate 
of  seven  per  cent,  per  annum  a  note  for  $950,  drawn  on  that  date  at 
three  months,  bearing  interest  at  eight  per  cent,  per  annum.  With 
what  amount  is  he  credited? 

81.  A  quantity  of  sugar,  valued  at  $42134  Spanish  gold,  was 
entered  for  duty  at  30%.  In  consequence  of  Spanish  gold  having 
been  taken  at  par,  whereas  it  was  only  worth  92^  cents  on  the  dollar, 
a  refund  of  duty  was  afterwards  claimed.     Calculate  the  amount. 

82.  A  rectangular  solid  is  hammered  until  its  length  is  increased 
10  per  cent.,  and  its  width  15  per  cent.;  by  how  much  per  cent,  has 
its  thickness  been  diminished? 

83.  If  an  income  tax  of  7d.  in  the  pound  on  all  incomes  below 
£100  a  year,  and  of  Is.  in  the  pound  on  all  incomes  over  £100  a  year, 
realize  £18750  on  £500000,  how  much  is  raised  on  incomes  below  £100? 

84.  A  dealer  shipped  4000  barrels  of  apples  to  his  agent  in  Winni- 
peg who  sold  them  at  $6  per  barrel,  and  after  paying  $771  for  freight 
and  deducting  his  commission  of  l2%  for  selling,  invested  the  pro- 
ceeds in  stock  at  115|,  brokerage  |%.  Find  the  agent's  total  charges 
and  the  amount  of  stock  purchased. 

85.  A  grain  dealer  laid  out  a  certain  sum  in  oats,  25  per  cent,  more 
in  barley,  and  in  wheat  20  per  cent,  more  than  in  oats  and  barley 
together;  he  sold  the  oats  at  a  profit  of  8  per  cent.,  the  wheat  at  a 
profit  of  14  per  cent.,  and  the  barley  at  a  loss  of  5  per  cent.,  receiving 
altogether  $12829-20.  Find  the  amount  invested  in  each  kind  of 
grain. 

86.  At  an  election  the  successful  candidate  received  f  of  the  total 
number  of  votes  cast,  and  had  a  majority  of  832  over  his  rival.  Of 
the  total  number  of  electors  in  the  constituency  x\  did  not  vote.  How 
many  electors  were  there  in  the  constituency? 
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87.  Three  clocks  which  tick  70,  80,  and  90  times,  respectively,  a 
minute,  beat  coincidently  at  a  certain  time;  find  the  least  time  in 
which  they  will  again  beat  together. 

88.  The  power  that  can  raise  33000  lb.  through  one  foot  in  a 
minute  being  taken  as  the  unit,  find  the  measure  of  the  power  of  an 
engine  that  can  raise  2000  tons  through  50  ft.  in  6  hours. 

89.  A  party  of  men  were  employed  to  do  a  piece  of  work,  which 
it  was  necessary  to  finish  in  25  days.  When,  however,  the  men  had 
worked  20  days,  they  had  done  only  y  of  the  work,  and  3  more  men 
had  then  to  be  employed  to  complete  the  work  in  due  time.  How 
many  men  were  employed  at  first? 

90.  A  merchant  buys  $600  worth  of  sugar,  and  at  first  determines 
to  sell  it  at  a  profit  of  8%,  but  afterwards  decides  to  add  xV  of  its 
original  bulk  of  sand,  and  sell  it  at  cost.  What  does  he  gain  or  lose 
by  this  method  of  disposing  of  it  as  compared  with  the  former  way? 

91.  The  hour  and  minute  hands  of  a  clock  are  together  at  12 
o'clock;    at  what  intervals  are  they  together  again? 

92.  There  are  50  coins  consisting  of  25-cent  and  20-cent  pieces. 
If  each  25-cent  piece  were  a  20-cent  piece,  and  each  20-cent  piece  a 
25-cent  piece,  the  total  value  of  the  coins  would  be  $1  less.  How 
many  coins  are  there  of  each  kind? 

93.  I  want  an  alloy  weighing  1092  ounces,  consisting  of  13  parts 
by  weight  of  nickel,  12  parts  of  lead,  and  14  parts  of  tin.  The  only 
nickel  I  can  obtain  is  contained  in  an  alloy  consisting  of  14  parts  by 
weight  of  nickel,  9  parts  of  lead,  and  12  parts  of  tin.  How  much  of 
the  latter  alloy,  and  of  lead  and  tin  must  I  use? 

94.  A  merchant  bought  20  pieces  of  cloth,  each  piece  containing 
25  yards,  at  $4 -371  per  yard,  on  a  credit  of  9  months;  he  immediately 
sold  it  at  $4  •  62 J,  on  a  credit  of  4  months.  What  was  his  actual  cash 
gain,  money  being  worth  6%? 

95.  If  a  cask  contains  4  parts  of  alcohol  and  3  parts  of  water,  what 
fraction  of  the  mixture  must  be  drawn  off  and  water  substituted,  for 
the  mixture  to  become  3  parts  of  alcohol  and  4  parts  of  water? 
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96.  Three  men  start  together  and  travel  in  the  same  direction. 
Their  rates  are  5,  7,  and  9  miles  per  hour,  respectively.  If  the  course 
be  circular,  and  80  rods  in  circumference,  find  where  and  when  they 
will  first  be  together  again. 

97.  By  what  decimal,  correct  to  five  places,  may  any  number  be 
multiplied  so  as  to  give  the  same  result  as  dividing  that  number  by 
2-302585? 

98.  Three  boats  started  at  the  same  moment  at  intervals  of  100 
yards  apart;  in  6  minutes  the  third  overtook  the  second  and  in  two 
minutes  more  it  overtook  the  first.  How  soon  will  the  second  over- 
take the  first? 

99.  A  farmer  employs  a  number  of  men  and  8  boys;  he  pays  the 
boys  $-65  and  men  $1-10  each  per  day.  The  amount  that  he  paid 
to  all  was  as  much  as  if  each  had  received  $-92  per  day;  how  many 
men  were  employed? 

100.  The  difference  between  the  present  worth  of  a  sum  of  money, 
due  in  2  years,  and  that  of  the  same  sum,  due  in  4  years,  is  $5-10; 
the  difference  in  the  case  of  3  and  5  years  is  $5-00.  Find  the  rate 
per  cent,  per  annum. 


1.  Find  the  quantities  of  tea  at  25  cents  and  37  cents  per  lb., 
respectively,  which  must  be  mixed  with  25  lb.  at  32  cents  per  lb.  to 
make  up  a  total  of  47  lb,,  which  may  be  sold  at  45  cents  per  lb.,  at  a 
gain  of  50%. 

2.  A  gallon  of  water  weighs  10  pounds  and  occupies  277-27  cubic 
inches;  a  metre  is  equal  to  39-37  inches;  find  in  grains  the  weight  of 
a  cubic  centimetre  of  water. 

3.  A  silver  plate  of  uniform  thickness  in  the  form  of  a  square  is 
worth  $3-20.  What  is  the  value  of  the  largest  circular  disc  which 
can  be  cut  from  it? 

4.  I  sent  a  quantity  of  goods  to  a  commission  merchant  with 
instructions  to  sell  and,  after  deducting  his  commission,  to  invest  the 
proceeds  in  sugar  which  is  quoted  at  3fc.  per  lb.  He  charges  3% 
commission  for  selling  and  2^%  for  buying,  and  his  total  commissions 
amount  to  $297.     How  many  pounds  of  sugar  did  he  buy? 
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5.  A  man  invests  $40000  in  a  certain  stock  that  sells  at  a  discount 
of  20i%  and  pays  a  dividend  of  5i%;  and  $60000  in  another  stock 
which  sells  at  a  premium  of  lOf  %  and  pays  dividends  at  the  rate  of 
7^%-     What  is  his  total  income  if  the  brokerage  in  each  case  be  j%} 

6.  Find  the  cost  in  Toronto  of  a  bill  of  exchange  on  I^ondon  for 
£2769,  exchange  being  quoted  at  $4-83^. 

7.  Sound  travels  at  the  rate  of  1140  ft.  per  second;  how  far  will 
a  railroad  engine  running  at  the  rate  of  50  miles  an  hour  have  gone 
before  the  soimd  of  its  whistle  can  be  heard  5  miles  away? 

8.  The  United  States  silver  dollar  weighs  412§  grains  and  is  yV 
fine;  Canadian  silver  is  f  ^  fine,  and  a  5  cent  piece  weighs  18  grains. 
What  is  the  ratio  of  the  values  of  a  dollar  in  U.S.  silver,  and  in  Can- 
adian silver? 

9.  A  cubic  foot  of  water  weighs  1000  ounces,  and  the  specific 
gravity  of  silver  is  10*5;  find  the  weight  of  a  solid  cone  of  silver  10 
inches  in  diameter  at  the  base  and  12  inches  high. 

10.  A  merchant  sells  two  kinds  of  flour,  the  superior  at  $6  a  barrel, 
the  inferior  at  $5  a  barrel.  He  sold  150  barrels  in  all  and  realized 
$810.     How  many  barrels  of  each  kind  did  he  sell? 

11.  On  June  30th  a  Toronto  exporter  discounted  at  6%  the  note 
of  a  Glasgow  customer  for  £112  10s.,  dated  June  10th  for  90  days. 
Find  the  proceeds  in  Canadian  currency,  exchange  being  at  par. 

12.  A  prism  of  glass  of  which  the  length  is  50  cm.,  and  the  base  a 
triangle  whose  sides  are  6,  8,  10  cm.,  weighs  3  kilograms.  Find  the 
weight  in  grams  of  1  cubic  centimetre  of  glass. 

13.  Find  the  side  of  a  square  equal  in  area  to  a  triangle  whose 
sides  are  273,  294,  315. 

14.  A  merchant  buys  syrup  at  $1.20  a  gallon,  and  dilutes  it  with 
water,  so  that  he  may  make  a  profit  of  20%  by  selling  the  mixture  at 
90  cents  a  gallon.  How  much  water  is  there  in  every  gallon  of  the 
mixture  sold? 

15.  A  can  do  a  certain  piece  of  work  in  8  days,  working  10  hours  a 
day;  B  can  do  the  same  work  in  9  days,  working  9  hours  a  day.  They 
work  together  and  finish  the  work  in  4  days.  How  many  hours  a  day 
did  they  work? 
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16.  The  surface  of  a  sphere  is  1386  sq.  in.  and  that  of  a  cube  is 
1536  sq.  in.     Find  which  has  the  greater  volume  and  how  much. 

17.  The  Merchants'  Bank  of  New  York  having  declared  a  dividend 
of  8%,  a  stockholder  in  Buffalo  drew  on  the  bank  for  the  sum  due 
him,  and  sold  the  draft  at  a  premium  of  l|%,  thus  realizing  $406 
from  the  dividend.     How  many  $100  shares  did  he  own? 

18.  A  coin  consists  of  11  parts  gold  and  1  part  alloy,  the  alloy 
being  worth  one-fifteenth  of  an  equal  weight  of  gold.  A  new  coin,  of 
the  same  weight,  is  struck,  consisting  of  9  parts  gold  and  1  alloy; 
compare  (in  the  lowest  whole  numbers)  the  values  of  the  coins. 

19.  A  commission  merchant  has  goods  consigned  to  him  to  sell, 
and,  after  deducting  2%  for  both  selling  and  investing  the  proceeds, 
he  finds  that  his  commission  for  selling  the  goods  exceeds  his  commis- 
sion for  buying  by  $12.     Find  the  value  of  the  goods  remitted  to  him. 

20.  The  compound  interest  on  a  certain  sum  for  the  second  year 
is  $49-92,  and  for  the  third  year  $51-9168.  Find  the  sum  and  the 
rate  per  cent.,  compounded  yearly. 

21.  A  mortgage  for  $1000,  bearing  interest  at  the  rate  of  8  per 
cent,  per  annum,  payable  half-yearly,  has  two  years  to  run.  Find  its 
present  value  if  money  is  worth  six  per  cent,  per  annum. 

22.  The  area  of  a  rhombus  is  990  sq.  j'-d.,  and  the  length  of  one 
of  its  diagonals  is  55  yd.     Find  the  other  diagonal. 

23.  A  man  bought  a  house  for  $2375,  and  rented  it  for  $18  per 
month.  He  paid  $47  a  year  for  taxes  and  repairs,  and  insured  the 
house  to  cover  its  cost  at  |%  annually.  Find  his  net  annual  income, 
and  the  rate  of  interest  to  which  it  is  equivalent  on  the  money  invested. 

24.  If  1700  metres  are  equal  to  1  mile,  and  if  a  cubic  foot  of  water 
weighs  1000  ounces  avoirdupois,  and  a  cubic  metre  of  water  1000 
kilogrammes,  find  the  ratio  of  a  kilogramme  to  a  pound  troy. 

25.  If  the  area  of  a  postage  stamp  (f  in.  by  |  in.)  be  taken  as  the 
imit,  find  the  measure  of  the  area  of  an  envelope  3|  in.  by  5^  in. 

26.  A  and  B  can  do  a  piece  of  work  in  4  days;  B  and  C  in  6  days; 
C  alone  in  10  days.     How  long  would  it  take  A  and  C  together  to  do  it? 
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27.  The  par  of  exchange  between  Paris  and  London  is  25-2215 
francs  for  £1,  and  between  Petrograd  and  London  38-177  pence 
for  1  rouble.    Find  the  par  of  exchange  between  Paris  and  Petrograd. 

28.  A  note  for  $182-50  was  discounted  at  a  bank  on  March  24th 
at  the  rate  of  7%;  it  fell  due  on  July  2nd  following,  and  was  redeemed 
by  the  maker.  What  rate  of  interest  did  the  bank  make  on  its  in- 
vestment? 

29.  A  conical  tent  whose  slant  height  is  12  ft.  requires  132  sq.  ft.  of 
canvas  to  make  it;  how  much  ground  does  the  floor  of  the  tent  cover? 

30.  A  cask  contains  a  mixture  of  alcohol  and  water,  in  the  ratio  of 
5  to  1.  How  much  of  the  mixture  must  be  drawn  off  and  w^ater  sub- 
stituted for  it,  so  that  the  mixture  in  the  cask  may  contain  alcohol 
and  water  in  the  ratio  of  3  to  2? 

31.  A  merchant  bought  180  pounds  of  tea,  and  560  pounds  of 
coffee,  the  coffee  costing  y®^  as  much  per  lb.  as  the  tea.  He  sold  the 
coffee  at  an  advance  of  50%  and  the  tea  at  a  loss  of  25%,  gaining  on 
the  whole  $62-60.     What  did  the  tea  cost  per  pound? 

32.  A  commission  merchant  sells  goods  for  an  employer,  and,  after 
deducting  his  commissions,  invests  the  net  amount  in  other  goods. 
His  total  commission  is  $100,  receiving  $2  more  for  selling  than  for 
buying.  If  his  rate  for  selling  is  the  same  as  the  rate  for  buying, 
what  is  that  rate? 

33.  I  bought  goods  for  $30-40  on  4  months' credit,  and  sold  them 
immediately  for  $37-20,  with  such  allowance  of  credit  as  made  my 
immediate  gain  20%.  How  long  credit  did  I  give,  money  being  worth 
4%  per  annum? 

34.  Reckoning  a  pint  to  be  35  cu.  in.;  if  462  gal.  are  taken  out 
of  a  cylindrical  cistern  7  ft.  in  diameter,  how  many  inches  will  the 
surface  of  the  water  be  lowered?     (7r  =  3y.) 

35.  A  farmer  has  sheep  worth  $4,  $5,  $6,  $8  per  head.  What 
number  may  he  sell  of  each  to  realize  an  average  price  of  $5-50  per 
head? 

18 
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36.  A  merchant  in  London,  England,  consigns  to  his  agent  in 
Montreal  5000  yards  of  cloth  invoiced  at  6  shillings  a  yard,  and  instructs 
him  to  sell  the  cloth  and  invest  the  proceeds  in  apples,  after  deducting 
the  following  charges: — Commissions  5%  each,  freight  $325  and  an 
ad  valorem  duty  of  25%.  The  cloth  is  sold  at  $2  a  yard  and  the  apples 
are  bought  at  $2  a  barrel.  Find  the  merchant's  gain  if  the  apples 
net  him  in  London  10  shillings  a  barrel,  sterling  exchange  at  par. 

37.  A  man  invested  a  certain  sum  in  3  per  cent,  stock  at  75  and 
another  sum  greater  by  $3000  in  5  per  cent,  stock  at  120.  If  the  in- 
come from  the  latter  exceeds  that  from  the  former  by  $134,  find  the 
sums  invested. 

38.  If  an  ordinary  brick  measures  8"X4"X2",  and  81000  such 
bricks  are  piled  in  the  form  of  a  rectangular  solid  whose  length,  width 
and  height  are  proportional  to  4,  3  and  2,  find  the  dimensions  of  the 
pile. 

39.  How  much  money  deposited  in  a  bank  will  amount  to  $1500 
in  1  year,  the  bank  paying  3%  per  annum,  compounded  quarterly? 

40.  There  are  two  rectangles,  one  189  yd.  by  45  yd.,  the  other  244 
yd.  by  36  yd.  Show  that  there  is  only  one  square  whose  area  is  less 
than  that  of  the  one  rectangle  and  greater  than  that  of  the  other,  and 
whose  side  is  an  integral  number  of  yards  in  length;  and  find  the 
length  of  its  side. 

41.  A  man  rows  3  miles  down  stream  in  40  minutes;  without  the 
aid  of  the  stream  it  would  take  him  an  hour.  How  long  would  it 
take  him  to  return  the  3  miles  against  the  stream? 

42.  Find  a  merchant's  gain,  through  dishonesty,  if  he  sell  goods, 
which  cost  him  $84,  by  a  false  pound  weight,  f  ounce  too  light. 

43.  A  train  starts  from  A  at  6  o'clock  a.m.  and  reaches  B  at  2 
o'clock  p.m.;  another  train  starts  from  B  at  11  a.m.  and  reaches  A 
at  5  p.m.     At  what  time  of  the  day  do  they  meet? 

44.  Calculate  to  within  i  (j\j^  of  one  per  cent,  the  rate  per  cent, 
that  paid  quarterly  is  equivalent  to  8  per  cent,  paid  annually. 

45.  A  stock  company  with  a  capital  of  $100000,  10%  of  which 
is  paid  up,  can  declare  a  dividend  of  12%  on  the  paid-up  capital. 
They  make  a  further  call  of  4%,  which  is  devoted  to  increasing  their 
office  accommodation;   what  rate  of  dividend  can  they  now  declare? 
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46.  I  borrowed  $600  on  June  30th,  1912,  agreeing  to  pay  7j% 
interest  on  the  principal,  reserving  the  right  to  pay  off  any  part  of 
the  principal  when  the  interest  is  paid  up  to  date.  On  Sept.  11th, 
1912,  I  paid  $200;  on  June  30th,  1913,  I  paid  $150;  what  payment 
made  on  Jan.  31st,  1915,  cancelled  the  debt? 

47.  A  closed  rectangular  vessel,  formed-  of  metal  1  inch  thick, 
whose  external  dimensions  are  12  inches,  10  inches,  and  8  inches, 
weighs  89  pounds.  What  would  be  the  weight  of  a  solid  mass  of 
metal  of  the  same  dimensions? 

48.  By  selling  40  yd.  of  cotton  for  a  certain  sum  of  money  a  mer- 
chant gains  25%;  how  many  yards  will  he  give  for  the  same  sum  if 
he  decides  to  advance  his  profit  to  50%? 

49.  When  it  is  7.15  p.m.  at  Greenwich,  what  o'clock  is  it  at  Madras, 
the  longitude  of  which  is  80°  east? 

50.  If  a  train  88  yards  long  overtake  a  person,  walking  at  the  ratfe 
of  4  miles  per  hour  along  the  railway,  and  pass  him  in  8  seconds,  what 
is  the  rate  of  the  train  in  miles  per  hour? 

51.  A  merchant  is  paid  $8-64  for  a  coat;  the  manufacturer,  the 
wholesaler  and  the  retailer  have  made  the  same  rate  of  profit;  the 
cost  to  the  manufacturer  was  $5;   what  was  the  rate  of  profit? 

52.  What  yearly  rate  of  interest  is  equivalent  to  4%  per  annum 
compounded  quarterly? 

53.  An  agent  received  a  consignment  of  lumber  which  he  sold, 
charging  a  commission  of  3  per  cent.  With  the  net  proceeds  after 
deducting  a  commission  of  2  per  cent,  for  purchasing,  he  bought  9700 
bushels  of  wheat  at  80  cents  a  bushel.  Find  the  value  of  the  lumber 
sold. 

54.  A  Toronto  merchant  owes  18000  francs  in  Paris.  He  buys  a 
draft  on  Ivondon  when  sterling  exchange  is  at  4  •  80,  and  when  exchange 
between  London  and  Paris  is  25-20  francs  per  £.  What  does  he  pay 
for  the  draft? 

55.  The  cost  of  inclosing  a  circular  field  of  10  acres  by  a  fence  is 
$30.  Find  the  cost  of  inclosing  a  circular  field  of  22^  acres  by  a 
similar  fence. 
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56.  A  person  borrows  $2560,  and  at  the  end  of  each  year  pays 
$650  to  reduce  the  principal  and  to  pay  interest  at  the  rate  of  5% 
on  the  sum  which  has  been  standing  against  him  through  the  year. 
How  much  will  remain  of  the  debt  at  the  end  of  three  years? 

57.  A  person  bought  30  pounds  of  sugar,  of  two  different  kinds 
for  $2-28;  the  better  at  10  cents  a  pound,  and  the  inferior  at  7  cents 
a  pound.     How  many  pounds  of  each  did  he  buy? 

58.  A  note  for  $960-50,  drawn  May  23rd  at  60  days,  is  discounted 
June  6th  at  8  per  cent.  Find  the  proceeds  of  the  note  and  the  rate  of 
interest  received  by  the  bank  on  the  money  advanced. 

59.  Five  long-distance  riders  go  round  a  circular  track  8,  9,  10, 
11  and  12  times,  respectively,  in  one  hour.  If  all  start  together  when 
will  all  be  together  again?  What  is  the  least  number  of  minutes 
start  which  the  fastest  man  must  give  each  of  the  others  that  all  may 
finish  together  in  a  race  of  20  times  round  the  track? 

60.  Two  pipes  can  fill  a  cistern  in  30  and  35  minutes,  respectively. 
When  the  cistern  is  empty  both  pipes  are  opened  together,  but  at  the 
end  of  12  minutes  the  second  is  turned  off.  How  long  does  it  take 
to  fill  the  cistern? 

61.  I  owe  a  man  $850,  and  give  him  my  note  at  90  days.  What 
must  be  the  face  of  the  note  to  pay  the  exact  amount,  if  discounted 
at  a  bank  at  6%  per  annum? 

62.  What  will  it  cost  a  Toronto  merchant  for  a  draft  on  Ivondon 
for  £370  17s.  6d.,  when  sterling  exchange  is  quoted  at  4-81? 

63.  An  agent.  A,  insures  a  cargo  for  $80000  at  i%.  B  takes  half 
A's  risk  at  |%  and  C  half  of  the  remainder  at  f  %,  while  D  takes  J 
B's  risk  at  ^%.  In  case  the  ship  is  safe  find  the  profit  or  loss  of  each 
agent? 

64.  A  sold  2  city  lots,  which  cost  the  same  price,  to  B  at  a  loss  of 
15%;  B  sold  them  to  C,  gaining  20%  on  one,  and  losing  25%  on  the 
other.  What  did  either  lot  cost  A,  if  B  received  $153  more  for  one 
than  for  the  other? 

65.  If  the  side  of  a  square  lot  containing  one-tenth  of  an  acre  is 
expressed  by  the  number  11,  find  the  unit  of  linear  measurement. 
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66.  A  merchant  makes  a  purchase  of  cloth,  marks  it  at  an  advance 
of  20  per  cent,  on  cost,  and,  after  selling  one-half  of  it,  finds  that  one- 
third  of  the  remainder  is  so  damaged  as  to  sell  for  only  one-half  of 
its  cost.  What  advance  must  be  made  on  the  marked  price  of  what 
now  remains  so  that  on  the  whole  there  may  be  a  gain  of  15  per  cent? 

67.  From  the  fact  that  4%  standard  stocks  are  selling  at  93,  cal- 
culate the  sum  that  should  be  paid  at  the  present  time  to  discharge  a 
debt  of  $4335  due  ten  months  hence. 

68.  There  are  two  places  126  miles  apart,  from  which  two  persons 
start  at  the  same  time,  with  the  design  of  meeting;  one  travels  at  the 
rate  of  3  miles  in  2  hours,  and  the  other  at  the  rate  of  5  miles  in  4 
hours.     When  will  they  meet? 

69.  Find  (a)  the  total  surface,  (b)  the  volume,  of  a  block  of  wood 
18  inches  square  and  3  inches  thick,  with  a  circular  hole  of  14  inches 
diameter  through  its  centre. 

70.  A  merchant  in  London  (Eng.)  owed  another  in  Petrograd 
9842  roubles,  which  he  remitted  through  Paris,  when  the  exchange 
was  25-35  francs  for  £1,  and  between  Paris  and  Petrograd  3-39 
francs  for  1  rouble.  Shortly  after,  the  exchange  between  London  and 
Paris  was  25-625  francs  for  £1,  and  between  Paris  and  Petrograd 
3-37  francs  for  1  rouble.  How  much  would  he  have  gained  by  the 
delay? 

71.  A  note  for  $1000  due  73  days  hence  is  discounted  at  a  bank 
at  8%  per  annum.  If  the  banker  has  to  pay  3^%  interest  on  any 
money  he  u-ses,  find  his  net  profit  on  this  transaction. 

72;.  A  commission  merchant  sold  2  lots  for  $800,  on  one  of  them 
he  charged  2%  commission  for  selling,  and  on  the  other  4%;  his  total 
commission  being  $26,  find  the  selling  price  of  each  of  the  lots. 

73.  $15000  is  deposited  in  a  Savings  Bank  and  allowed  to  accu- 
mulate interest  at  the  rate  of  4%  per  annum  for  3  years.  What  annual 
income  would  a  person  derive  thereafter  from  the  interest  (at  4% 
per  annum)  on  the  sum  thus  accumulated? 

74.  What  length  of  wire,  0-1  inch  in  diameter,  can  be  made  from 
a  cubic  foot  of  metal? 
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75.  A  mixture  of  black  and  green  tea,  weighing  14  pounds,  cost 
$5-12^.  If  the  proportions  are  interchanged  the  mixture  would  be 
worth  $5-02^.  The  black  tea  is  worth  37^  cents  a  pound.  Find  the 
price  per  pound  of  the  green  tea. 

76.  A  merchant  imports  goods,  which  cost  him  in  England  £720. 
He  pays  an  ad  valorem  duty  of  10%,  and  sells  them  through  an  agent 
for  $4200.  If  the  agent  charges  5%  for  selling  them,  find  his  gain 
(exchange  being  at  par). 

77.  A  sum  of  money  together  with  the  interest  which  accumulates 
during  the  time  will  pay  the  wages  of  17  men  for  4  days,  or  12  men 
for  6  days.     How  many  men  in  either  case  does  the  interest  pay? 

78.  A  square  field,  containing  16  ac.  401  sq.  yd.,  has  a  walk  around 
it  outside  12  ft.  in  width.     Find  the  area  of  the  walk  in  yards. 

79.  In  running  a  10-mile  race,  on  a  quarter-mile  track,  A  overlaps 
B  for  the  first  time  at  the  end  of  the  34th  round.  By  what  distance 
will  A  win  at  the  same  rate  of  running? 

80.  What  rate  of  trade  discount  deducted  4  times  in  succession  is 
equivalent  to  592^%  off? 

81.  A  square  inclosure  has  a  side  40  feet  in  length.  In  front  of  it, 
and  at  a  distance  of  40  feet  from  each  of  the  two  nearest  corners,  a 
cow  is  tethered.  If  the  tether  rope  is  100  feet  in  length,  and  the  cow 
is  unable  to  enter  the  inclosure,  find  the  area  of  the  ground  from  which 
the  cow  will  be  able  to  procure  the  grass. 

82.  The  cost  of  fencing  a  circular  plot  of  ground  at  $1*25  a  yd 
was  $715-00.  Find  the  length  of  a  straight  path  running  from  side  to 
side  through  the  centre. 

83.  How  much  will  it  cost  to  lath  and  plaster  the  walls  and  ceiling 
of  a  store-room  40  ft.  long.  18  ft.  wide  and  12  ft.  high  at  6c.  per  sq. 
yd.  for  lathing  and  18c.  per  sq.  yd.  for  plastering,  deducting  one-half 
the  area  of  2  doors  each  9  ft.X4  ft.  and  of  4  windows  each  6^  ft.X 
3i  ft.? 

84.  A  merchant  buys  a  quantity  of  coal  oil  for  $1500;  by  the  use 
of  a  false  measure,  and  by  marking  his  goods  at  a  profit  of  25%,  he 
gains  $750.     Find  the  size  of  his  gallon  measure. 
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85.  Compare  the  areas  of  the  two  segments  of  a  circle  made  by  a 
chord  equal  to  the  radius  (tt  =3 -1416). 

86.  What  per  cent,  advance  on  cost  must  a  merchant  mark  his 
goods,  so  that,  after  allowing  5%  of  the  sales  for  bad  debts,  an  average 
credit  of  6  months  and  7%  of  the  prime  cost  of  the  goods  for  expenses, 
he  may  make  a  clear  gain  of  12|%  on  the  cost,  money  being  worth  6%? 

87.  A  person  shooting  at  a  target,  at  a  distance  of  545  yards,  hears 
the  bullet  strike  the  target  4  seconds  after  he  fired.  A  spectator, 
equally  distant  from  the  target  and  the  shooting  point,  hears  the  shot 
strike  2|  seconds  after  he  heard  the  report.  Find  the  velocity  of 
sound. 

88.  A  military  tent  is  9  feet  high;  its  shape  is  that  of  a  cone  stand- 
ing on  a  cylinder  whose  diameter  is  12  feet  and  height  3  feet.  Find 
the  cost  of  the  canvas,  27  inches  wide,  at  15c.  a  yard,  allowing  3  yards 
for  seams  and  waste. 

89.  A  merchant  in  Montreal  shipped  to  London  goods  on  which 
he  paid  $262-75  for  freight  and  storage.  His  agent  charged  him  a 
commission  of  5  per  cent,  for  selling,  and  the  goods  realized  £750  in 
London.  The  merchant's  net  profit  was  33j  per  cent.  Find  what 
the  goods  originally  cost  him,  the  rate  of  exchange  between  London 
and  Montreal  bring  £1  for  $4-86. 

90.  The  longitude  of  Tokio  is  140°  east,  that  of  New  York  74° 
west.  What  is  the  time  at  Tokio,  when  it  is  5.10  p.m.  on  October 
7th  in  New  York? 

91.  The  base  of  a  prism  of  height  125  inches  is  a  parallelogram 
with  a  diagonal  104  inches  and  two  sides  45  inches  and  85  inches. 
Find  the  volume. 

92.  If  5  acres  of  grass,  together  with  what  grows  during  the  time 
of  grazing,  keep  20  cattle  10  weeks,  and  8  acres  keep  29  cattle  16 
weeks,  how  many  weeks  will  15  acres  keep  70  cattle? 

93.  The  difference  between  the  compound  interest  on  a  certain 
sum,  for  the  first  and  second  years,  is  $2-40;  the  difference  for  the 
second  and  third  years  is  $2-496.  Find  the  sum  and  the  rate  per 
cent.,  compounded  yearly. 
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94.  A  rectangular  field,  whose  width  is  f  of  its  length,  contains 
15  acres  123  sq.  rods.  In  going  from  one  corner  to  the  opposite,  how 
much  shorter  is  it  to  take  the  diagonal  than  to  go  along  the  two  sides? 

95.  An  article  which  cost  $96  was  sold  for  $90;  it  had  been  marked 
at  a  certain  advance  on  cost,  but  the  same  rate  of  discount  was  given; 
what  was  the  marked  price? 

96.  What  is  the  present  value  of  a  mortgage  of  $5000,  bearing 
interest  at  6%,  payable  yearly,  having  5  years  and  6  months  to  run, 
the  next  payment  of  interest  being  due  in  6  months,  money  being 
worth  5%  per  annum,  payable  yearly? 

97.  A  dealer  purchased  on  6  months'  credit  goods  to  the  amount 
of  $520-20;  after  keeping  them  3  months  he  sold  them  on  credit  for 
$575-96,  and  allowing  money  to  be  worth  8%,  he  found  that  he  had 
made  10  per  cent,  on  the  transaction.  On  what  term  of  credit  did  he 
sell  the  goods?' 

98.  Water  is  flowing  at  the  rate  of  10  miles  per  hour  through  a 
pipe  14  in.  in  diameter,  into  a  rectangular  reservoir  187  yd.  by  96  yd. 
In  what  time  will  the  surface  be  raised  1  inch? 

99.  A  merchant  bought  777  yards  of  cloth  at  $1-50  per  yard.  In 
selling  the  first  half  he  uses  a  35-inch  yard  measure,  and  in  addition 
had  the  goods  marked  at  an  advance  of  25%  on  the  cost.  At  what 
advance  per  cent,  on  the  cost  should  he  mark  the  remainder  so  as  to 
gain  only  25%  on  the  whole  outlay,  if  he  use  a  37-inch  yard  measure 
in  selling  it? 

100.  A  merchant  in  Vancouver  owes  $5000  in  Halifax.  Which  of 
the  following  ways  of  cancelling  the  debt  is  the  more  advantageotis, 
and  by  how  much:  (a)  to  send  to  Halifax  a  draft  on  Halifax  purchased 
at  ^%  premium,  or  (b)  to  send  to  Halifax  a  draft  on  Vancouver  which 
sells  in  Halifax  at  ^%  discount? 
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AMOUNT  of  $1  at  interest,  compounded  yearly, 
for  a  given  number  of  years. 


Yrs.' 

1% 

u% 

2% 

2J% 

3% 

3i% 

Yrs. 

1 

1-01000 

1-01500 

1-0200C 

1-02500 

1-0^000 

1-03500 

1 

2 

1-02010 

1-03023 

1.0404C 

1-05063 

1 -06090 

1-07123 

2 

3 

1-03030 

1-04568 

1-06121 

1-07689 

1 • 09273 

1-10872 

3 

4 

1-04060 

1-06136 

1-08243 

1-10381 

1-12551 

1  - 14752 

4 

6 

1-05101 

1-07728 

1-1040S 

1-13141 

1-15927 

1-18769 

5 

6 

1-06152 

1-09344 

1-12616 

1-15969 

1-19405 

1-22926 

6 

7 

1- 07214 

1-10985 

1  - 14868 

1 • 18869 

1-22987 

1-27228 

7 

8 

1-08286 

1  - 12649 

1-17166 

1-21840 

1-26677 

1-31681 

8 

9 

1-09369 

1 • 14339 

1- 19509 

1-24886 

1-30477 

1-36290 

9 

10 

1  - 10462 

1  - 16054 

1-21899 

1-28008 

1-34392 

1-41060 

10 

11 

1-11567 

1-17795 

1-24337 

1-31209 

1-38423 

1-45997 

11 

12 

1  - 12683 

1  - 19562 

1-26824 

1-34489 

1-42576 

1-51107 

12 

13 

1-13809 

1-21355 

1-29361 

1-37851 

1-46853 

1-56396 

13 

14 

1-14947 

1-23176 

1-31948 

1-41297 

1-51259 

1-61869 

14 

15 

1  - 16097 

1-25023 

1-34587 

1-44830 

1.-55797 

1-67535 

15 

16 

1-17258 

1-26899 

1-37279 

1-48451 

1-60471 

1-73399 

16 

17 

1  - 18430 

1-28802 

1-40024 

1-52162 

1-65285 

1-79468 

17 

18 

1-19615 

1-30734 

1-42825 

1  -  55966 

1-70243 

1-85749 

18 

19 

1-20811 

1-32695 

1-45681 

1-59865 

1-75351 

1-92250 

19 

20 

1-22019 

1-34686 

1-48595 

1-63862 

1-80611 

1-98979 

20 

21 

1-23239 

1-36706 

1-51567 

1-67958 

1-86029 

2-05943 

21 

22 

1-24472 

1-38756 

1-54598 

1-72157 

1-91610 

2-13151 

22 

23 

1-25716 

1-40838 

1-57690 

1-76461 

1-97359 

2-20611 

23 

24 

1-26973 

1-42950 

1-60844 

1-80873 

2-03279 

2-28333 

24 

25 

1-28243 

1-45095 

1-64060 

1-85394 

2-09378 

2-36324 

25 

26 

1-29526 

1-47271 

1-67342 

1-90029 

2-15659 

2-44596 

26 

27 

1-30821 

1-49480 

1-70689 

1-94780 

2-22129 

2-53157 

27 

28 

1-32129 

1-51722 

1-74102 

1-99650 

2-28793 

2-62017 

28 

29 

1-33450 

1-53998 

1-77584 

2-04641 

2-35657 

2-71188 

29 

30 

1-34785 

1-56308 

1-81136 

2-09757 

2-42726 

2-80679 

30 

31 

1-36133 

1-58653 

1-84759 

2-15001 

2-50008 

2-90503 

31 

32 

1-37494 

1-61032 

1-88454 

2-20376 

2-57508 

3  00671 

32 

33 

1-38869 

1-63448 

1-92223 

2-25885 

2-65234 

3-11194 

33 

34 

1-40258 

1-65900 

1  -  96068 

2-31532 

2-73191 

3-22086 

34 

35 

1-41660 

1-68388 

1-99988 

2-37320 

2-81386 

3-33359 

35 

36 

1-43077 

1-70914 

2-03988 

2-43253 

2-89827 

3-45026 

36 

37 

1-44508 

1-73478 

2-08068 

2-49334 

2-98522 

3-57102 

37 

38 

1-45953 

1-76080 

2-12229 

2-55568 

3-07478 

3-69601 

38 

39 

1-47412 

1-78721 

2-16474 

2-61957 

3-16702 

3-82537 

39 

40 

1-48886 

1-81402 

2-20803 

2-685061 

3-26203 

3-95925 

40 
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AMOUNT  of  $1— Continued 


Yrs. 

4% 

^% 

5% 

6% 

7% 

8% 

Yrs. 

1 

1-04000 

1-04500 

1-05000 

1-06000 

1-07000 

1  -  08000 

1 

2 

1-08160 

1-09203 

1-10250 

1-12360 

1  - 14490 

1 • 16640 

2 

3 

1-12486 

1-14117 

1-15763 

1-19102 

1-22504 

1-25971 

3 

4 

1  - 16986 

1  - 19252 

1-21551 

1-26248 

1-31080 

1-36049 

4 

5 

1-21665 

1-24618 

1-27628 

1-33823 

1-40255 

1-46933 

5 

6 

1-26532 

1-30226 

1-34010 

1-41852 

1-50073 

1-58687 

6 

7 

1-31593 

1-36085 

1-40710 

1-50363 

1-60578 

1-71382 

7 

8 

1-36857 

1-42210 

1-47746 

1-59385 

1-71819 

1-85093 

8 

9 

1-42331 

1-48610 

1-55133 

1-68948 

1-83846 

1-99900 

9 

10 

1-48024 

1-55297 

1-62889 

1-79085 

1-96715 

2-15893 

10 

11 

1-53945 

1-62285 

1-71034 

i- 89830 

2-10485 

2-33164 

11 

12 

1-60103 

1-69588 

1-79586 

2-01220 

2-25219 

2-51817 

12 

13 

1-66507 

1-77220 

1-88565 

2-13293 

2-40985 

2-71962 

13 

14 

1-73168 

1-85194 

1-97993 

2-26090 

2-57853 

2-93719 

14 

15 

1-80094 

1-93528 

2-07893 

2-39656 

2-75903 

3-17217 

15 

16 

1-87298 

2-02237 

2 -"18287 

2-54035 

2-95216 

3-42594 

16 

17 

1-94790 

2-11338 

2-29202 

2-69277 

3-15882 

3-70002 

17 

18 

2-02582 

2-20848 

2-40662 

2-85434 

3-37993 

3-99602 

18 

19 

2-10685 

2-30786 

2-52695 

3-02560 

3-61653 

4-31570 

19 

20 

2-19112 

2-41171 

2-65330 

3-20714 

3-86968 

4-66096 

20 

21 

2-27877 

2-52024 

2-78596 

3-39956 

4-14056 

5-03383 

21 

22 

2-36992 

2-63365 

2-92526 

3-60354 

4-43040 

5-43654 

22 

23 

2-46472 

2-75217 

3-07152 

3-81975 

4-74053 

5-87146 

23 

24 

2-56330 

2-87601 

3-22510 

4-04893 

5-07237 

6-34118 

24 

25 

2-66584 

3-00543 

3-38635 

4-29187 

5-42743 

6-84848 

25 

26 

2-77247 

3-14068 

3-55567 

4-54938 

5-80735 

7-39635 

26 

27 

2-88337 

3-28201 

3-73346 

4-82235 

6-21387 

7-98806 

27 

28 

2-99870 

3-42970 

3-92013 

5-11169 

6-64884 

8-62711 

28 

29 

3-11865 

3-58404 

4-11614 

5-41839 

7-11426 

9-31727 

29 

30 

3-24340 

3-74532 

4-32194 

5-74349 

7-61226 

10-06266 

30 

31 

3-37313 

3-91386 

4-53804 

6-08810 

8-14511 

10-86767 

31 

32 

3-50806 

4-08998 

4-76494 

6-45339 

8-71527 

11-73708 

32 

33 

3-64838 

4-27403 

5-00319 

6-84059 

9-32534 

12-67605 

33 

34 

3-79432 

4-46636 

5-25335 

7-25103 

9-97811 

13-69013 

34 

35 

3-94608 

4-66734 

5-51601 

7-68609 

10-67658 

14-78534 

35 

36 

4-10393 

4-87737 

5-79181 

8-14725 

11-42394 

15-96817 

36 

37 

4-26808 

5-09686 

6-08140 

8-63609 

12-22362 

17-24562 

37 

38 

4-43881 

5-32621 

6-38547 

9-15425 

13-07927 

18-62527 

38 

39 

4-61636 

5-56589 

6-70475  9-70351 

13-99482 

20-11529 

39 

40 

4-80102 

5-81636 

7-0399810-28572 

14-97446 

21-72452 

40 
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PRESENT  VALUE  of  $1,  due  at  the  end  of  a  given  number 
of  years,  interest  compounded  yearly 


Yrs. 

1% 

n% 

2% 

2i7o 

3% 

3J% 

Yrs. 

1 

0-99010 

0-98522 

0-98039 

0-97561 

0-97087 

0-96618 

1 

2 

0-98030 

0-97066 

0-96117 

0-95181 

0-94260 

0-93351 

2 

3 

0-97059 

0-95632 

0-94232 

0-92860 

0-91514 

0-90194 

3 

:  4 

0-96098 

0-94218 

0-92385 

0-90595 

0-88849 

0-87144 

4 

5 

0-95147 

0-92826 

0-90573 

0-88385 

0-86261 

0-84197 

5 

6 

0-94204 

0-91454 

0-88797 

0-86230 

0-83748 

0-81350 

6 

7 

0-93272 

0-90103 

0-87056 

0-84127 

0-81309 

0-78599 

7 

8 

0-92348 

0-88771 

0-85349 

0-82075 

0-78941 

0-75941 

8 

9 

0-91434 

0-87459 

0-83675 

0-80073 

0-76642 

0-73373 

9 

10 

0-90529 

0-86167 

0-82035 

0-78120 

0-74409 

0-70892 

10 

11 

0-89632 

0-84893 

0-80426 

0-76214 

0-72242 

0-68495 

11 

12 

0-88745 

0-83639 

0-78849 

0-74356 

0-70138 

0-66178 

12 

13 

0-87866 

0-82403 

0-77303 

0-72542 

0-68095 

0-63940 

13 

14 

0-86996 

0-81185 

0-75788 

0-70773 

0-66112 

0-61778 

14 

15 

0-86135 

0-79985 

0-74302 

0-69047 

0-64186 

0-59689 

15 

16 

0-85282 

0-78803 

0-72845 

0-67363 

^  0-62317 

0-57671 

16 

17 

0-84438 

0-77639 

0-71416 

0-65720 

0-60502 

0-55720 

17 

18 

0-83602 

0-7649] 

0-70016 

0-64117 

0-58739 

0-53836 

18 

19 

0-82774 

0-75361 

0-68643 

0-62553 

0-57029 

0-52016 

19 

20 

0-81954 

0-74247 

0-67297 

0-61027 

0-55368 

0-50257 

20 

21 

0-81143 

0-73150 

0-65978 

0-59539 

0-53755 

0-48557 

21 

22 

0-80340 

0-72069 

0-64684 

0-58087 

0-52189 

0-46915 

22 

23 

0-79.544 

0-71004 

0-63416 

0-56670 

0-50669 

0-45329 

23 

24 

0-78757 

0-69954 

0-62172 

0-55288 

0-49193 

0-43796 

24 

25 

0-77977 

0-68921 

0-60953 

0-53939 

0-47761 

0-42315 

25 

26 

0-77205 

0-67902 

0-59758 

0-52624 

0-46369 

0-40884 

26 

27 

0-76440 

0-66899 

0-58586 

0-51340 

0-45019 

0-39501 

27 

28 

0-75684 

0-65910 

0-57438 

0-50088 

0-43708 

0-38165 

28 

29 

0-74934 

0-64936 

0-56311 

0-48866 

0-42435 

0-36S75 

29 

30 

0-74192 

0-63976 

0-55207 

0-47674 

0-41199 

0-35628 

30 

31 

0-73458 

0-63031 

0-54125 

0-46512 

0-39999 

0-34423 

31 

32 

0-72730 

0-62099 

0-53063 

0-45377 

0-38834 

0-33259 

32 

33 

0-72010 

0-61182 

0-52023 

0-44270 

0-37703 

0.-32134 

33 

34 

0-71297 

0-60277 

0-51003 

0-43191 

0-36605 

0-31048 

34 

35 

0-70591 

0-59387 

0-50003 

0-42137 

0-35538 

0-29998 

35 

36 

0-69893 

0-58509 

0-49022 

0-41109 

0-34503 

0-28983 

36 

37 

0-69201 

0-57644 

0-48061 

0-40107 

0-33498 

0-28003 

37 

38 

0-68515 

0-56792 

0-47119 

0-39129 

0-32523 

0-27057 

38 

39 

0-67837 

0-55953 

0-46195 

0-38174 

0-31575 

0-26141 

39 

40 

0-67165 

0-55126 

0-45289 

0-37243 

0-30656 

0-25257 

40 
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PRESENT  VALUE  of  $1— Continued 

Yrs. 

4% 

^% 

5% 

6% 

7% 

8% 

Yrs. 

1 

0-96154 

0-95694 

0-95238 

0-94340 

0-93458 

0-92593 

1 

2 

0-92456 

0-91573 

0-90703 

0-89000 

0-87344 

0-85734 

2 

3 

0-88900 

0-87630 

0-86384 

0-83962 

0-81630 

0-79383 

3 

4 

0-85480 

0-83856 

0-82270 

0-79209 

0-76290 

0-73503 

4 

5 

0-82193 

0-80245 

0-78353 

0-74726 

0-71299 

0-68058 

5 

6 

0-79031 

0-76790 

0-74622 

0-70496 

0-66634 

0-63017 

6 

7 

0-75992 

0-73483 

0-71068 

0-66506 

0-62275 

0-58349 

7 

8 

0-73069 

0-70319 

0-67684 

0-62741 

0-58201 

0-54027 

8 

9 

0-70259 

0-67290 

0-64461 

0-59190 

0-54393 

0-50025 

9 

10 

0-67556 

0-64393 

0-61391 

0-55840 

0-50835 

0-46319 

10 

11 

0-64958 

0-61620 

0-58468 

0-52679 

0-47509 

0-42888 

11 

12 

0-62460 

0-58966 

0-55684 

0-49697 

0-44401 

0-39711 

12 

13 

0-60057 

0-56427 

0-53032 

0-46884 

0-41496 

0-36770 

13 

14 

0-57748 

0-53997 

0-50507 

0-44230 

0-38782 

0-34046 

14 

15 

0-55526 

0-51672 

0-48102 

0-41727 

0-36245 

0-31524 

15 

16 

0-53391 

0-49447 

0-45811 

0-39365 

0-33874 

0-29189 

16 

17 

0-51337 

0-47318 

0-43630 

0-37136 

0-31657 

0-27027 

17 

18 

0-49363 

0-45280 

0-41552 

0-35034 

0-29586 

0-25025 

18 

19 

0-47464 

0-43330 

0-39573 

0-33051 

0-27651 

0-23171 

19 

20 

0-45639 

0-41464 

0-37689 

0-31181 

0-25842 

0-21455 

20 

21 

0-43883 

0-39679 

0-35894 

0-29416 

0-24151 

0-19866 

21 

22 

0-42196 

0-37970 

0-34185 

0-27751 

0-22571 

0-18394 

22 

23 

0-40573 

0-36335 

0-32557 

0-26180 

0-21095 

0-17032 

23 

24 

0-39012 

0-34770 

0-31007 

0-24698 

0-19715 

0-15770 

24 

25 

0-37512 

0-33273 

0-29530 

0-23300 

0-18425 

0-14602 

25 

26 

0-36069 

0-31840 

0-28124 

0-21981 

0-17220 

0-13520 

26 

27 

0-34682 

0-30469 

0-26785 

0-20737 

0-16093 

0-12519 

27 

28 

0-33348 

0-29157 

0-25509 

0-19563 

0-15040 

0-11591 

28 

*29 

0-32065 

0-27902 

0-24295 

0-18456 

0-14056 

0-10733 

29 

30 

0-30832 

0-26700 

0-23138 

0-17411 

0-13137 

0-09938 

30 

31 

0-29646 

0-25550 

0-22036 

0-16426 

0-12277 

0-09202 

31 

32 

0-28506 

0-24450 

0-20987 

0-15496 

0-11474 

0-08520 

32 

33 

0-27409 

0-23397 

0-19987 

0-14619 

0-10724 

0-07889 

33 

34 

0-26355 

0-22390 

0-19036 

0-13791 

0-10022 

0-07305 

34 

35 

0-25341 

0-21425 

0-18129 

0-13011 

0-09366 

0-06763 

35 

36 

0-24367 

0-20503 

0-17266 

0-12274 

0-08754 

0-06263 

36 

37 

0-23430 

0-19620 

0-16444 

0-11579 

0-08181 

0-05799 

37 

38 

0-22529 

0-18775 

0-15661 

0-10924 

0-07646 

0-05369 

38 

39 

0-21662 

0-17967 

0-14915 

0-10306 

0-07146 

0-04971 

39 

40 

0-20829 

0-17193 

0-14205 

0-09722 

0-06678 

0-04603 

40 

TABLES  OF  WEIGHTS  AND  MEASURES 


LENGTH 

The  standard  unit  for  the  measurement  of  length  is 

the  YARD. 

1   yard  =  3  feet  =  36  inches. 
5§  yards  =  1  rod  (pole  or  perch). 
1760  yards  =  1  mile  =320  rods  =  5280  feet. 

22  yards  =  1  chain  =  100  links. 
220  yards  =  1  furlong  =  40  rods. 
2  yards  =  1  fathom. 
Also  4  inches  =  1  hand,  used  in  measuring  the  height  of 
horses. 


AREA 

A   square  foot=    144    square  inches. 
A  square  yard  =       9    square  feet. 
A  square  rod  =     30j  square  yards. 
16  square  rods  =        1    square  chain. 
An  acre=      10    square  chains. 
=    160    square  rods. 
=  4840    square  yards. 
A  square  mile=   640     acres. 
Also,    100  square  feet  =       1  square,  used  in  measuring  roofing,  floor- 
ing, etc. 


VOLUME 

A  cubic  yard  =     27  cubic  feet. 
A  cubic  foot  =  1728  cubic  inches. 
A  cord  (of  firewood,  etc.,)  =   128  cubic  feet. 
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CAPACITY 

The  standard  unit  for  the  measure  of  capacity  is  the 
GALLON,  which  is  the  space  occupied  by  ten  pounds  of 
distilled  water  at  a  temperature  of  62°  F. 

1  gallon  =  4  quarts  =  8  pints  =  32  gills. 
2  gallons  =  1  peck. 
8  gallons  =  1  bushel. 
31^  gallons  =  1  barrel. 
63  gallons  =  1  hogshead. 
Also,  8  bushels  =  1  quarter,    used  in  reporting  the  British 
grain  market. 

For  Apothecaries'  Fluid  Measure  the  pint  is  sub-divided 
as  follows: 

1  pint  =20  fluid  ounces. 

1  fluid  ounce     =   8  fluid  drachms. 
1  fluid  drachm  =60  minims. 

WEIGHT 

The  standard  unit  for  the  measurement  of  weight  is 

the  POUND  AVOIRDUPOIS. 

1  pound  =  16  ounces  =  7000  grains. 
100  pounds  =  1  cental. 
2000  pounds  =  1  ton. 
196  pounds  =  1  barrel  of  flour. 
200  pounds  =  1  barrel  of  beef  or  of  pork. 
280  pounds  =  1  barrel  of  salt. 
An  ounce  Troy  =  480  grains. 
A  pound  Troy  =  12  Troy  ounces. 
=  5760  grains. 

In  contracts  for  the  sale  and  delivery  of  any  of  the 
following  articles,  the  bushel  shall  be  determined  by 
weighing,  unless  a  bushel  by  measure  is  specially  agreed 
upon,  the  weight  equivalent  to  a  bushel  being  as  follows . 
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14  lb.  of  Blue  Grass  Seed. 


34 
36 
40 
44 
45 
48 
50 


Oats. 

Malt. 

Castor  Beans. 

Hemp  Seed. 

Parsnips. 

Barley  or  Timothy  Seed. 

Onions,  Beets,  Buckwheat. 


50  lb.  of  Carrots,    Flax    Seed,     or 

Turnips. 
56       "    Indian  Corn. 
58       "    Rye. 
60       "     Beans,    Potatoes,    Clover 

Seed  or  Wheat. 
64       "     Pease. 
70       "     Bituminous  Coal  or  Lime. 


VALUE 

1.  Canadian  and  United  States  money. 

The  standard  unit  of  value  is  the  dollar,  which  is  the 
value  of  about  23^  grains  of  pure  gold. 

1  dollar  =  100  cents  =  1000  mills. 

In  the  United  States  there  is  the  eagle  (  =  10  dollars), 
and  also  the  dime(  =  10  cents);  but  these  denominations 
are  not  regarded  in  business  operations,  so  that  the  table 
of  U.S.  money  is  practically  the  same  as  our  own. 

2.  British  money. 

4  farthings  =  1  penny. 
12  pence  =  1  shilling. 

20  .shillings  =  1  pound  (the  unit). 

21  shillings  =  1  guinea. 

The  units  in  British  and  Canadian  money  are  connected 
as  follows: 

$73  =  £15,    or,    $4.86f  =  £l. 

TIME 

The  unit  for  the  measurement   of   time   is   the   mean 

SOLAR   DAY. 

1  day  =  24  hours. 
1  hour  =  60  minutes. 
1  min.  =60  seconds. 
7  days  =  1  week. 

365  days  =  1  common  year. 

366  days  =  1  leap  year. 
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The  calendar  year  is  divided  into  12  months  of  different 
lengths,  as  follows: 


January, 

31  days. 

July,             31  days 

February, 

28,     " 

August,        31      " 

March, 

31      " 

September,  30      " 

April, 

30      " 

October,       31      " 

May, 

31      " 

November,  30      " 

June, 

30      "     * 

December,  31      " 

In  leap  year  February  has  29  days,  making  366  days 
in  the  whole  year. 

To  ascertain  which  is  leap  year,  divide  the  number 
denoting  the  year  by  4;  if  there  is  no  remainder  the  num- 
ber denotes  leap  year,  while  remainders  1,  2,  3,  indicate 
respectively  the  1st,  2nd  and  3rd  year  after  leap  year. 
Thus,  1915  was  the  3rd  year  after  leap  year,  and  1920  and 
1924  will  be  leap  years. 

If  the  number  denoting  the  year  ends  in  two  ciphers  it 
must  be  divisible  by  400  in  order  to  indicate  leap  year; 
thus,  the  years  2000  and  2400  will  be  leap  years,  but  the 
year  1900  was  not  a  leap  year. 

ANGLES 

The  circumference  of  a  circle  is  divided  into  360  equal 
parts,  and  each  part  subtends  at  the  centre  an  angle  called 
a  degree,  each  degree  is  divided  into  60  equal  parts  called 
minutes,  and  each  minute  into  60  seconds. 

1  degree  =  60  minutes  =  3600  seconds. 
90  degrees  =  1  quadrant  or  right  angle. 

MISCELLANEOUS 

12  articles  =  1  dozen. 
12  dozen  =  1  gross. 
24  sheets  of  paper  =  1  quire. 
20  quires  =  1  ream. 
19 
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METRIC  SYSTEM  OF  MEASUREMENT 


1  om. 


Com. : 


8  cm.  -  — 


LENGTH 

The  unit  of  length  is  the  metre 
(  =  39  •  37  inches  nearly) .  To  express  frac- 
tions and  multiples  of  the  unit  the  follow- 
ing significant  prefixes  are  used: 


-^  -  nn> 


milli  denoting 
centi      " 
deci 

deka  " 
hecto  " 
kilo 


1_ 

nnru 

tV 

10 

100 

1000 


iviat 

ed  m. 

c. 

d. 

D 

H 

K 

1  metre  =1000  millimetres,  mm. 
1  metre  =   100  centimetres,  cm. 
1  metre  =     10  decimetres,    dm. 
10  metres  =       1  dekametre,    Dm. 
100  metres  =       1  hectometre,  Hm. 
1000  metres  =       1  kilometre.      Km. 
The    diagram    shows    that    the    deci- 
metre differs  from  four  inches  by  about 
one-sixteenth  of  an  inch. 

AREA 

The  unit  of   area  is   the  are — equiva- 
lent to  one  square  dekametre. 

1  are  =  1000  milliares,    ma. 

1  are  =   100  centiares,  ca. 

1  are  =     10  declares,     da. 

10  ares  =       1  dekare.       Da. 

100  ares  =       1  hectare.     Ha. 


VOLUME 

One  unit  of  volume  is  the  STERE — equivalent  to  one 
cubic  metre ;  it  is  used  in  measuring  wood,  excavations,  eto. 
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I  stere  =100  centisteres,  cs. 

1  stere  =   10  decisteres,  ds. 

10  steres  =     1  dekastere,  Ds. 

100  steres  =     1  hectostere,  Hs. 

1000  steres  =     1  kilostere,  Ks. 

Another  unit  of  volume  is  the  litre — equivalent  to  one 
cubic  decimetre;  it  is  used  for  fluid  measure,  or  measure 
of  capacity. 


1  litre  =  100  centilitres. 

cl. 

1  litre  =   10  decilitres, 

dl. 

10  litres  =     1  dekalitne, 

Dl. 

100  litres  =     1  hectolitre. 

HI. 

000  litres  =     1  kilolitre. 

Kl. 

=      1  stere. 

WEIGHT 

The  unit  of  weight  (or  mass)  is  the  gramme — equiva- 
lent to  the  weight  of  one  cubic  centimetre  of  distilled  water 
at  its  temperature  of  maximum  density. 

1  gramme  =1000  milligrammes,  mg. 


1  gramme  = 

1  gramme  = 

10  grammes  = 

100  grammes  = 

1000  grammes  = 

1  quintal     = 


100  centigrammes  eg. 

10  decigrammes,  dg. 

1  dekagramme,  Dg. 

1  hectogramme,  Hg. 

1  kilogramme,  Kg. 
100  Kg. 


1  millier  or  tonneau  =  1000  Kg.  =  1  metric  ton. 

The  following  are  approximate  values  of  some  of  the 
metric  units : 


1  metre 

1  centimetre 

1  kilometre 

1  hectare 

1  litre 

1  stere 

1  kilogramme 


=  39-37  inches,  nearly. 

f  inch, 

f  mile, 
=  2|  acres, 
=  1}  pints, 
=  -4-  cord, 
=       2|  pounds. 


1  millier  or  tonneau=  2200  pounds, 
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DEFINITIONS  OF  ARITHMETICAL  TERMS 

Agent. — A  person  authorized  to  transact  business  for 
another. 

Annuity. — A  payment  made  annually,  or  at  other  periodic 
intervals,  for  a  fixed  term  of  years  or  during  the  life- 
time of  some  person. 

Assets. — The  property  of  a  debtor  available  for  the  satis- 
faction of  his  creditors. 

Average. — The  average  of  several  quantities  is  that  quan- 
tity which,  when  repeated  as  many  times  as  the 
number  of  the  quantities,  will  give  an  aggregate  equal 
to  the  aggregate  of  these  seyeral  quantities. 

Bank  Discount. — The  amount  deducted  from  the  value 
(at  maturity)  of  a  note. 

Bill  of  Exchange. — A  written  order  directing  some  person 
(or  a  bank)  to  pay  to  some  other  person  a  stated 
sum  of  money. 

Bonds. — Written  or  printed  contracts,  made  under  seal 
promising  to  pay  a  certain  sum  of  money  at  a  specified 
time.  They  are  issued  for  money  borrowed  by  Gov- 
ernments, Cities,  Towns  and  other  Corporations. 
They  usually  bear  interest  which  is  paid  at  certain 
stated  times. 

Broker. — A  man  who  buys  or  sells  stocks  for  others. 

Brokerage. — Payment  made  to  a  broker  for  buying  or 
selling  stocks. 
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Chord  of  a  Circle. — A  straight  line  joining  two  points  on 
the  circumference. 

Commission. — An  allowance  or  payment  made  to  a  com- 
mission merchant  or  agent  for  the  transaction  of 
business;  it  is  usually  calculated  as  a  percentage  on 
the  money  actually  involved  in  the  transaction. 

Compound  Interest. — Interest  not  only  on  the  principal, 
but  on  the  interest  added  to  the  principal  when  it 
becomes  due.  Banks  usually  add  the  interest  to  the 
principal  every  six  months. 

Cone. — A  solid  whose  base  is  a  circle  and  whose  curved 
surface  tapers  uniformly  to  a  point  called  the  vertex. 

Consignee. — The  person  (or  firm)  to  whom  goods  are  sent 

Consignment. — A  shipment  of  goods  sent  to  a  com- 
mission merchant  to  be  sold. 

Consignor. — The  person  (or  firm)  who  sends  goods  to 
another. 

Consols. — An  abbreviation  for  Consolidated  Annuities, 

the  funded  debt  of  Great  Britain. 

Corporation. — An  association  of  persons  for  the  trans- 
action of  business;  its  legal  rights  are  in  many  re- 
spects the  same  as  those  of  a  single  person. 

Coupon. — An  interest  certificate  attached  to  a  bond;  to 
be  detached  and  presented  for  payment  when  the 
interest  is  due. 

Course  of  Exchange. — The  rate  connecting  the  units  of 
value  of  two  countries,  according  to  which  bills  of 
exchange  for  the  time  being  are  negotiated. 

Creditor. — A  person  (or  firm)  to  whom  money  is  due. 
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Cube  Root. — One  of  the  three  equal  factors  of  a  number. 

Customs. — Taxes  or  duties  imposed  on  imported  or  ex- 
ported goods. 

An  ad  valorem  duty  in  calculated  as  a  certain  per- 
centage of  the  value  of  the  goods  as  shown  in  the 
invoice. 

A  specific  duty  is  assessed  upon  the  number,  weight 
or  measiure  of  the  goods,  without  regard  to  value. 

Days  of  Grace. — Three  Days  of  Grace  are  allowed  by  law 
after  a  note  is  nominally  due  (that  is,  after  the  expira- 
tion of  the  time  named  in  the  note  for  its  payment,) 
before  it  is  legally  due. 

Debenture. — A  deed  or  contract  by  which  certain  prop- 
erty is  charged  with  the  repayment  of  money  lent, 
together  with  interest  at  a  fixed  rate.  Debentures 
usually  have  interest  coupons  attached. 

Debtor. — A  person  (or  firm)  owing  money  to  another. 

Discount. — An  abatement  or  reduction  from  a  stated 
price  or  value. 

Dividend. — The  sum  divided  among  the  stockholders  of  a 
company  as  the  profits  of  the  business. 

Draft. — An  order  directing  some  person  (or  a  bank)  to  pay 
a  specified  sum  of  money  to  some  other  person. 

Duty. — See  Customs. 

Evolution. — The  process  of  finding  roots  of  numbers. 

Exchange. — The  system  by  which  persons  living  in  dif- 
ferent countries,  or  persons  living  in  distant  parts 
of  the  same  country,  discharge  their  debts  to  each 
other. 
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Exponent. — See  Power. 

Factor. — A  number  which  will  divide  a  given  number 
without  a  remainder,  is  called  a  factor  of  that  number. 

Frustum. — The  portion  of  a  cone  or  pyramid  included 
between  its  base  and  a  plane  parallel  to  the  base. 

Instalment. — A  payment  made  annually,  or  at  some  other 
stated  period. 

Insurance. — A  guarantee  of  payment  of  a  specified  sum 
of  money  in  the  event  of  the  loss  of  property  by  fire, 
shipwreck,  etc.,  or  loss  of  life. 

Interest. — The  sum  paid  for  the  use  of  money. 

Liabilities. — Debts. 

Net  Proceeds. — The  amount  that  remains  of  the  money 
received  for  property  after  paying  the  expenses  in- 
curred in  disposing  of  it. 

Net  Price. — The  price  of  goods  after  the  trade  discount 
has  been  deducted  from  the  marked  price. 

Note. — A  written  promise  to  pay  a  specified  sum  of 
money  at  a  stated  time  and  place. 

Parallelepiped. — A  solid  having  six  faces,  each  face  being 
a  parallelogram.  If  the  faces  are  all  rectangles,  the 
solid  is  called  a  rectangular  parallelepiped. 

Partial  Payment. — Part  payment  of  a  note,  bond  or  other 
obligation. 

Par  of  Exchange. — The  rate  connecting  the  unit  of  value 
of  one  country  with  the  unit  of  value  of  another  country, 
only  the  intrinsic  values  of  the  units  being  considered. 

Partnership. — The  association  of  two  or  more  persons 
with  joint  capital,  for  the  carrying  on  of  some  par- 
ticular business. 
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Par  Value. — The  par  value  of  a  stock  certificate  or  bond 
is  the  original  value  or  the  amount  stated  in  the  cer- 
tificate. 

Percentage. — The  result  obtained  by  taking  a  certain 
number  of  hundredths  of  a  given  quantity. 

Policy. — The  written  agreement  or  contract  guaranteeing 
insurance. 

Poll  Tax. — A  tax  levied  equally  on  all  taxable  persons. 

Polygon. — A  plane  figure  bounded  by  more  than  four 
straight  lines. 

Polyhedron. — A  solid  bounded  by  planes. 

Power. — When  a  product  consists  of  the  same  factor 
repeated  any  number  of  times  it  is  called  a  Power  of 
that  factor.  The  number  of  times  that  the  factor  is 
repeated  is  called  the  Exponent  or  Index  of  the  Power. 

Preference  Stock. — That  part  of  the  stock  of  a  company 
on  which  a  certain  percentage  must  be  paid  before 
any  dividend  can  be  declared  on  the  ordinary  stock. 

Premium. — The  sum  paid  for  insurance.  Also  the  excess 
of  market  value  above  par  value. 

Present  Worth. — The  present  value  of  a  sum  of  money 
due  at  some  future  time. 

Principal. — The  sum  of  money  for  the  use  of  which  interest 
is  paid. 

Prism. — A  polyhedron  of  which  two  opposite  faces  are 
parallel  rectilineal  figures,  connected  by  plane  faces 
at  right  angles  to  their  parallel  faces. 

Pyramid. — A  polyhedron  of  which  one  face  is  a  rectilineal 
figure  and  the  other  faces  are  triangles  having  a  common 
vertex. 
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Rectangle. — A  right-angled  parallelogram. 

Right- Angled  Triangle. — A  triangle,  one  of  the  angles  of 
which  is  a  right  angle.  The  side  opposite  the  right 
angle  is  called  the  Hypotenuse. 

Root. — A  root  of  a  number  is  one  of  the  equal  factors  of 
the  number. 

Sector  of  a  Circle. — A  plane  figure  bounded  by  two  radii 
of  a  circle  and  the  part  of  the  circumference  inter- 
cepted by  these  radii. 

Share. — One  of  the  equal  parts  into  which  the  capital 
of  a  company  is  divided. 

Stocks. — The  shares  of  companies  and  the  bonds  of  gov- 
ernments and  corporations. 

Sphere. — A  solid  bounded  by  a  surface,  every  point  of 
which  is  equally  distant  from  a  certain  point  within, 
called  the  centre. 

Square  Root. — One  of  the  two  equal  factors  of  a  number 
is  called  the  square  root  of  the  number. 

Trade  Discount. — A  deduction  from  the  regular  or  marked 
price  of  an  article. 

Trapezium. — A  four-sided  plane  figure  having  two  sides 
parallel. 

Wedge. — A  triangular  prism. 


Answers 

PAG^ 

2. — 1.  Two  hundreds;  five  tens;  six  units.  2.  It  shows 
that  there  are  no  tens  in  the  number;  if  it  were 
omitted  the  3  would  represent  tens  not  hundreds. 
3.  One  thousand  two  hundred  and  thirty-four; 
twelve  hundred  and  thirty-four.  4.  99;  999. 
5.  345;  543.  7.  The  first  one  to  the  left;  the  first 
to  the  right. 

3. — 8.  Five-dollar  bills;    25c.  pieces;    Ic.  pieces. 

9.  599993;  500003.  10.  996,  997,  998,  999,  1000, 
1001,  1002,  1003,  1004.  11.  12;  9.  12.  $500. 
13.  40.  14.  2  yards.  15.  B  is  27  times  A;  27. 
16.  100  bushels,  400  pecks,  800  gallons,  3200 
quarts,  etc. 

7.— 1.  77033.     2.  $813060-20.     3.  351.     4.  5328. 

5.  9929790.  6.  The  latter  by  1627758.  7.  9000. 
8.  $325,  $436,  $239. 

8.-9.  2055,2270.  10.  (1)45684-19479;  (2)784562- 
87183.  11.  2001.  12.  15  feet.  13.  8425.  14.  133; 
57;  19.  15.  228.  16.  $313-65,  $615.  17.  9177. 
18.  5.  19.  5.  20.  613.  21.  1392.  22.  34033. 
23.  25  gal. 

9.-24.  $2858-75.  25.  341.  26.  14887838;  468528; 
1270843.  27.  (1)  823X15;  (2)  1524X32.  28.  50c. 
29.  $5-23.     30.  39.     31.  356.     32.  20c. 

10.— 33.  $43-35.        34.   (1)3425;     (2)34568.        35.  35. 
36.  5  for  3.     37.  81.     38.  1836.     39.  20941592. 
40.  85650.       41.  4071375.       42.  3837;     19185. 
43.  21729.   44.   12045.   45.  91,  32  rem.   46.  281484; 
3096324;    31244724.    47.  100453;  153323;  259063. 

11.— 48.   1361757,  2796552,  8140308.     49.  1079400. 

19.-18.  $100-53. 
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20.— 20.  $8-95.  21.  $26-77.  22.  $2-80.  23.  $3-66. 
25.  $140-55. 

21.— 26.  $102-67. 

26.— 1.  8;  46;  6;  42.  2.  19;  23;  33.  3.  360;  1440.  4.  21645; 
218929.  5.  720720.  6.  (1)  2.  3.  5.  7.  11.  13.  (2)  2\ 
33.  7.  13.  7.  16,  including  1.  8.  2,  3,  7.  9.  3080. 
10.  29. 

27.-11.  3000.   12.  84  sec.   13.  360.   14.  337.   15.  14364. 

16.  32  or  96.    17.   119  or  595.  .  18.  330.    19.  3104. 

20.  40  grains;    144  lb.  avoir.    21.  36  in.    22.  21,22, 

23.  23.  5.     24.  551. 

31.-1.  3i  2.  9.  3.  5|.  4.  8f.  5.  27i.  6.  9.  7.  32. 
8.  80||.  9.  45f|t.  10.  lUU.  11.  lOOx^T-  12.  1001. 
1.  |.   2.  \K   3.  ^/.   4.  -W.    5.  ^K   6.  -V/.   7.  W- 

8.  W-  9.  ^i|^^.   10.  2-2_3_oj3.    11.  -\\%%K    12.  ^-Wt-^- 

^'l     t   24   3  6   48   60   96    9   15  3   221   39]   799    '1      49  00 

^'*» A»  -T"»  "T  »  "T"»  ~T~»  "T'J      -^^  T:^'»  "T¥~>     T¥~»  ~T9">      ^*  "TyT"* 

9300        2660Q 

-J-l  1   1    9   48    -I    56    A  1683       t%    1     A   i6000 

7   32     Q   3618274    Q   2  2  8  8     1A     21989 

15555  77  7  ■1148 

■I/l  1  9          16        36         75  72021  "149        54  /140 

45      48        K        20      21        A       10       8        12        7       SO      28      33      18      lO 

1.  i    2.  i.    3.  }.    4.  f.    5.  f.    6.  f.    7.  f.    8.  f. 

9.  i.     10.  i     11.  f.     12.  I 

35.-13.  |.     14.  H-     15.  Mil-     16.  HfH- 

1.  i     2.  i     3.  f.     4.  1.     5.  ^V     6.  -V--     7.  ^F. 
8.  -W-    9.  iM-     10.  i. 

■l/L   1         54       63       90       900  7       6  46       741       897 

M  1        70       48        15  7       40       46        48        50  "l        2352         980 

2415       2280  A  lOOO  lOO  10  1  C         49 

^TTTTJ'   ^5^0-      "*•    TTTTTTJ^*    115T5U(5.   TUTJUfJ»   TUiyTJTJ-      3»    ^T¥- 
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208    87     A   255   90     7-^238    17     7    09  0    3  00 
2185    55  2    2720     C   3   6  5   32     Q   2a   7  2  0   3  2  5 

■tfi  143  39  35 

■^V*     T6TJl6>    T5"OT5'    T57JT5"- 
17  7        7 

29        5  795        229116         Q       2  3       22      19      18         Q       16 

6  18  9 

TT»    "S-T'    ^5"- 

J.A  167  7l618'I17        2125  A  1         1216 

5.    {^,    J.      6.    I,    f,  f ,  |.      7.    /t7,  tItj   "jItj   ^iV-      8.     1%, 

7  5 

41.— 1.  li  2.  H.  3.  1.  4.  IH.  5.  U|.  6.  Iff.  7.  2i§. 
8.  2f§.     ^.  3ff^.     10.  Mill.     11.   13tV     12.   13f. 

13.  22fffi.     14.  169^^.     15.  1. 

42.-1.  I  2.  tV  3.  i  4.  i  5.  tI^.  6.  ^V-  7.  ^i^. 
8.  23||.    9.  ^\%  10.  Hi   11.  T%.   12.  A.   13.  ^^3,. 

14.  i.     15.  ^^A.     16.  2^\.     17.  IH-     18.  |§. 

43.-1.  |.    2.  if.    3.  j^j.    4.  fM.    5.  f    6.  1.    7.  2^. 

8.  162i    9.  ff.     10.  ^§n.     11.  f.     12.  f     13.  M. 

14.  3iH.     15.  H. 
44.-1.  f.    2.  2.    3.  1/t.    4.  ^.     5.  H-    6.  ^VV.    7.  ^V- 

8.  99.    9.  If.    10.  9.    11.  m.     12.  lii.    13.  1^. 

45.— 1.'  IH.    2.  5/^.    3.  8|.    4.  /o-    5.  i    6.   ij.    7.  If 

8         45  0       1 109 

46.-10.  7tV  11.  St^Vf-  12.  8i  13.  2.  14.  If^.  15.  8. 
16.  ffi     17.  Hf.     18.  I?.     19.  7. 

48.-1.  yV  2.  tV  3.  xV.  4.  2't.  5.  IJ  oz.  6.  3  in. 
7.  30.  8.  51^.  9.  39|.  10.  52^  11.  60  rods.  12.  Yes. 
13.  /n- 

51, — 1.  Seven,  and  six-tenths.  2.  Thirty-nine,  and 
three-tenths.    3.  Four,  and  eighty-nine  hundredths. 
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4.  Seven  hundred  and  sixty-two.  5.  Seven  hun- 
dred and  sixty- two  thousandths.  6.  Seven  hundred 
and  sixty-two,  and  seven  hundred  and  sixty-two 
thousandths.  7.  One  thousand  two  hundred  and 
thirty-four,  and  five  thousand  six  hundred  and 
seventy-eight  ten-thousandths.  8.  One  hundred 
and  twenty-three,  and  forty-five  thousand  six  hun- 
dred and  seventy-eight  hundred-thousandths. 

9.  Two  thousand  four  hundred,  and  thirty-six  ten- 
thousandths.  10.  Two  thousand  four  hundred  and 
thirty-six  ten-thousandths.  11.  Six  ten-thousandths. 
12.  Six  millionths.  13.  Six  bilHonths.  14.  76-89. 
15.  14-003.     16.  100-0003.     17.    -0103. 

18.  30070-001083. 

53.— 1.  3525-9774.  2.  61-23737.  3.  2503-61876243. 
4.  95-222524.  5.  4-3345.  6.  6-5754. 

55.— 1.  2-4493944.   2.  5-477082.   3.  44-395031413. 

4.  57-8687277.   5.  7-7123875248.   6.  -26484624. 

7.  12025-21200096.  8.  -00000072.   9.  -0000001. 

10.  1. 

57.-1.  1-2,  -12,  -012.  2.  -4,  -04,  -16,  12-8,64.  3.  8-1, 
-81,  -9,  2-7,  218-7,  -0003.  4.  -015625,  78-125, 
625,  -000025,  -625.  5.  -00121,  -161051,  -014641, 
•01331.  6.  1-368,  -05472,  2-736,  -1368,  -0684. 
7.  2799360,  77760,  129600,  216000.  8.  -5,  -2,  -125, 
•04,  -015625,  -008,  -00390625,  -0016.  9.  -47712. 
10.  -43241.  11.  -69315.  12.  -31830. 

58.-1.  -25,  -5,  -75,  -125,  -375,  -625,  -875.  2.  -1875, 
-3125,  -4375,  -5625,  -6875,  -8125,  -9375.  3.  -2, 
-4,  -6,  -8.  4.  -96,  -992,  -9984.  5.  -96875,  -984375, 
•9921875,  -00390625.  6.  -142857,  -285714,  -428571, 
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•571428,  -714285,  -857142.  7.  -918918,  -675675, 
•531531,  -438438,  -386386.  8.  -333333.  -666666, 
-166666,  -833333,  -777777,  -727272,  -692307. 

62.— 1.  -947368421052631578,  -631578947368421052, 

•5882352941176470,  -3529411764705882,  -615384, 
•3913043478260869565217,  -380952. 

2.  -6086956521739130434782, 

•4482758620689655172413793103, -967741935483870, 
•972,  -02439,  -3584905660377.  3.  -879120,  -269841, 
•987012,  •386100,  -518,  -000351,  -999000. 

65.— 1.  f,  A,  tV.  -M:>  t¥A>  f-   2.  -^s%   tV,  A,  A- 

3.  23,  Og,  14-g^^^,  7^3-(j. 

66.-3.  8-12,  8-1,  8.  4.  25-48.  5.  33^2  in.  6.  2^347, 
•053,  ^096.  7.  $5-68.  ^ 

67.— 1.  4-06.  2.  1-6855.  3.  9-195.  4.  -16667.  5.  -7970. 
.6.  1-71828.  7.  9-39. 

70.-1.  28-81.  2.  148-66.  3.  3-31.  4.  15-94.  5.  -21. 

6.  1-12.  7.  2-598.  8.  8-078.  9.  2-109.  10.  3-312 

11.  376.  12.  116.  13.  186.  14.  322.  15.  1-328. 

16.  3700000.    17.  330,000,000.    18.  $526-57. 

19.  658.  20.  16-9.  21.  15-686. 
73.-1.  3-31.  2.  62-64.  3.  3-83.  4.  29-995.  5.  856-967. 

6.  1-413.   7.  29-956.   8.  13-594.   9.  2-991. 

10.  32-48.   11.  914-4.   13.  $8-07.   14.  28-98. 

16.  $49-77. 

1.  84,  8-4,  8400,  -00084.  2.  138-280  or  138-281. 

3.  1-049. 
74.-4.  -0285714,  -647619,   5.  -8398,  -8397. 

6.  16-8476190.  7.  -00015625.  8.  -4047  or  -4048. 

9.  ^.  10.  ff.  11.  xVtV  12.  im.     13.  -52. 

14.  3-141592.   15.  lOf   16.  -^.       17.  ^3183. 
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18.  409.  19.  If,  iWr^  and  H  will  circulate  with 
periods  of  not  more  than  36,  36,  97  digits  respec- 
tively.    20.  909tV  oz. 

75.— 21.  6.       22.   100.       23.  $2-10,     $2-73,  $-63,     $7. 

24.  10-1874.       25.  14.       26.  $1365.  27.  83 Jc. 

28.  $320.  29.  19i  yd.  30.  lie.  31.  ^.  32.  $1200, 
$900.     33.   Ic. 

76.-34.  $612,  $720,  $864,  $1080.  35.  35.  36.  $1-31 
nearly.  37.  ^\,  ^\,  ^\',  4^%..  38.  $22-50,  $37-50. 
39.  9  years.  40.  $12937-50.  41.  $3-56  nearly. 
42.  $3000,  $4500,  $6750,  $9750.     43.  $4076-163. 

77.-44.  $1323,  $1260,  $1200.   45.  474  lb.    46.  4.30  p.m. 

47.  19f  1  gal.    48.   ^f y,  6f .    49.   - 142857.    50.  62jc. 

51.  $175,    $105.      52.  12,    30.      53.  $21-50,    $21. 

54.  1900,  1850.     55.  52m  lb. 

78.-56.  30-98.    57.  45c.    58.  yV^,  ^,  f,  ^. 

80.-1.  198.   2.  311760.   3.  525600.   4.  5451776000. 
5.  199.   6.  24000.   7.  £10  8s.  4d.   8.  10. 
9.  Saturday. 

81.— 10.  795.  11.  312i.  12.  $81.  13.  2175.  14.  1497. 
15.  3041.  16.  88  yr.  5  mo.  10  da.  17.  47.  18.  25. 
19.  Mar.  20th,  1888.  20.  44.  21.  8  min.  25  sec. 
22.  2  mi.  1430  yd.  23.  175.  24.  171-6.  25.  84. 

82.-26.  70.  27.  2ff  oz.  28.  14  da.  7  h.  11  m.  17  sec. 
29.  16s.  9jd.  30.  146097.  31.  36524. 
1.  10,  100,  1.  2.  1,  100,  10000.  3.  1200,  15000, 
21000000.  4.  1234567-89,123456-789,123-456789. 
5.  856000,  5632.  6.  1635639-87. 
7.  554151-1.  8.  1152-48768  Km.  9.  91-441.  10.  18i 

83.-11.  50.  12.  179-07.  13.  749-301.  14.  4  m.,  6  m. 
15.  13  hr.  32  m.  30  sec.  16.  900.  17.  952,  400. 
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18.  12,  120000,  120.    19.  1017-32.    20.  9-9. 

21.  204-2415  Ha.  22.  -1.  23.  1500000.  24.  39.6. 

25.  1000000.  26.  1.  27.  100.  28.  2500. 

29.  909tV  Kg. 

84.— 30.  1000,  1000.  31.  1  Kg.  32.  1000.  33.  1  cu.  dm. 

34.  Iff  Kg.  35.  1000.  36.  1000000.  37.  1000000. 

38.  10000.  39.  13-5.  40.  46  :  25.  41.  907-21. 

42.  138f.  43.  20-116.  44.  101-17.  45.  368-529. 

46.  1609-3.  47.  39-6.  48.  1000. 
85.— 1.  2^  =  4.  2.  9.  3.  100.  4.  289.  5.  400.  6.  10000. 

7.  90000.  8.  (-1)2=. 01.  9.  -16.  10.  -0036. 

11.  -055225.  12.  I  13.  f^.  14.  xIt.  15.  5^=125. 
16.  1000.  17.  1296.  18.  -001.  19.  -00000016. 
20.  7i|.  21.  7|f. 

1.  16,  25,  529.  2.  -09,  -0016,  -000256,  -268324. 
3.  h  T%,  xli-  4.  100,  10000,  1000000.  5.  343,  2744, 
4330747.  6.  -001,  -000008,  -000000000001.  7.  ^\, 
^T%%  Th%h  8.  432,  36125,  144000.  9.  2401,  243, 
128.  10.  324.  11.  -0470,  -0021,  21-3721. 

12.  -33310,  -00001. 

86.— 1.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  12,  14,  16,  18,  72,  60, 
90,  140,  480,  800,  9000.  2.  1,  2,  3,  4,  5,  6,  7,  8,  9, 
10,  14,  24,  45,  20,  50,  80,  126,  270,  200,  900.  3.  6, 

8,  10,  24,  27,  32,  36,  42,  80,  33,  240,  800,  560,  280, 
105.  4.  2,  3,  8,  10,  60,  30,  12,  21,  11,  110,  300,  35. 
5.  2,  3,  5,  4,  6,  20,  21.  6.  i  i  |,  ^^,  ^%^,  ^V,  if, 
T§5,  -1,  -2,  -3,  -8,  2-4,  3-2,  4-2,  10-5,  1-05,  ^V 
7.  i  i  I,  tV  ¥,  A,  ih  -1,  -2,  -4,  1-2,  1-1,  2-1, 
3-5,  -01,  -12,  -35. 

87.-2.  25.  3.  150.  4.  900.  6.  1225.  7.  325.  11.  5. 

12.  5.  13.  0.  14.  1225. 
88.— 15.  3,  5,  35.  19.  5.  21.  35.  22.  25,  0;  25,  6;  31, 

0;  31,  9, 
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89.— 1.  9.  2.  10.  3.  100.  4.  100.  8.  8516. 

90.— 17.  754.  20.  829,  389,  213,  295. 

I.  1,  -01,  -0001,  -000001.  2.  1,  -1,  -01,  -001.  6.  -3, 
•07,  -009,  -002,  M,  1-2,  7-1,  5-1,  82-2946,  2-13, 
17-2522,  18-8281,  51-4732,  -6324. 

92.— 1.  21,  32,  72.  2.  Sj\,  6^.     3.  i  2J,  4.  |,  |,  f. 

5.  5-1715.  6.  -7071. 

93.-7.  SV2,    -778.   8.  57,  15.   9.  76.   10.  3-968. 

II.  10919.  12.  9,  3.  15.  335,  336.  16.  75c.  17.  63. 
18.  142450.  19.  6084.  20.  121,  363.  21.  36,  42. 
22.  8,  16,  24. 

94.-23.  9-90  ft.    24.  11-31  ft.    25.  8-66  ft.    26.  10-39 
ft.    27.  14-70  ft.    29.  4-15,  5-54. 

95.-2.  3.   3.  1.   6.  3.   7.  2.   9.  6.    11.  3.    12.  3.    13.  3. 
14.  9.     15.  1.     16.  1.     18.  9. 

96.— 1.  38i  sq.  rods.  2.  8H  sq.  yd.  3.  6  sq.  yd.  6  sq.  ft. 
40  sq.  in.  5.  2  in.  6.  52  rods.  7.  36  sq.  ft. 

97.-8.  24  ft.,  18  ft.  9.  480.  10.  1452  sq.  in.  11.  i4j  ft. 

12.  $124-80.  13.  10440  sq.ft.  14.  440  ft.  15.  369 
rods,  123  rods. 

98.-1.  13  ft.  2.  41ft.  3.  85  ft.  4.  17  yd.  5.  27-784  in. 

6.  4  ft.  11-933  in.  7.  8-171  ft.  8.  6  ft.  9.  40  ft. 
10.  112  ft.     11.   12-649  yd.     12.  3  yd.   10-253  in. 

13.  4-529  ft. 

99.-1.  6  sq.  ft.   2.  3-72  sq.  yd.   3.  72-727  sq.  in. 
4.  8-670  yd.  5.  272-29  in.  6.  48  sq.  ft. 

100.— 7.  30,  54i,  12i,  72  sq.  ft.  8.  4  ft.  9.  3,  6,  3  ft. 

101.— 1.  lif,  llxV,  4t%.  2.  m,  39-ij,  8||.  3.  3ff,  lQQs% 
25f|.  4.  i,  7|,  4-974.  5.  5f|  in.,  43ff  in.,  71-797 
in.  6.  30,  180,  2184,  19-899,  1759-035.  8.  1-907  ft. 
9.  1-750,  3-499,  5-249  ft. 

20 


306  ARITHMETIC 

PAGE 

102.— 10.  84-852  sq.  in.  11.  22-023,  10-807  ft. 

1.  77  sq.  ft.  2.  58  sq.  ft.  72^  sq.  in.  3.  5-745  ft. 

103.-^.  4  in.  5.  6i.  6.  4  ft.,  52  sq.  ft.  7.  4-199  in., 
60-887  sq.  in.  8.  220,  160,  280  ft.  9.  37-44,  43-56 
ch.  10.  34-5,  43-5  sq.  ft. 

104.— 1.  llf,   13i 

105.— 2.  30,  20i  10  ft.   3.  8  ft.   4.  121i  sq.  ft.   5.  22^  ft. 

6.  9A  ft.  7.  IOt^^  ft.  8.  64  ft.  9.  12i  14,  15f  ft., 
82-175  sq.  ft. 

106.— 1.  12t  ft.  2.  18xV  yd.  3.  14  yd.  2  ft.  9f  in. 
4.  23-470  ft.  5.  2if  ft.  6.  2  ft  3if  in.  7.  3-01 
yd.  8.  75f  ft.  9.  27/3:  yd.  10.  30  yd.  1  ft.  8  in. 
12.  640  ft.  13.  792  ft.  14.  3  ft.  15.  443f  ft. 
16.  35  rods.     17.  44  ft.     18.  37f  ft. 

107.— 19.  3i,  If,  2^-^,  2if  ft.  20.  20i§in.  21. 18J.   22.  28tV. 

109.-22.  38i  sq.  ft.     23.  50^  sq.  ft. 

1.  100  sq.  yd.  8|  sq.  ft.  2.  129^537  sq.  ft.  3.  5-941 
sq.   in.       4.  9f   sq.   ft.     5.  6ff  sq.   ft.     6.  14  in. 

7.  962isq.  in.  8.  17 -728  ft.  9.  3344  sq.  ft.  10.  154 
sq.  in.  11.  18  sq.  ft.  12.  77  sq.  in.  13.  12-374  in. 
14.  27-262.    15.   122^  yd.    16.  50f ,  78f ,  128|  sq.  ft. 

110.— 17.  346jsq.in.    18.  3-741  in.    19.  2^1,  2i  1-732  ft. 
1.  xV     2.  tV-     3.  28  ft.     4.  51A  sq.  ft.     5.  35  sq. 
ft.     6.  4|  sq.  ft. 
1.  25f  sq.  in.     2.  67|  sq.  in. 

111.— 3.   HtMt    sq.    ft.      4.   180    sq.    ft.      5.  28-844    in. 
6.  21-38  in. 

5.   112  sq.  in.     6.  84  sq.  ft. 
1.  66  sq.  ft.    2.  6  ft. 
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112.— 3.  ll^^  in.  4.  2  ft.  7A  in.  5.  176  sq.  ft.  6.  1175^ 
sq.  ft.  7.  21-385  in.  8.  Oj  mi.  9.  68-963  in. 
6.  21  sq.  ft.     7.  21  sq.  ft. 

113.— 1.  54  sq.  ft.     2.  242  sq.  in.     3.  14  in.     4.  2^«^  in. 

5.  12i  in.  6.  4  ft.  7.  5-744  ft.  8.  8-720  in. 
9.  5ft.  10.  11-496  in.  11.  204f  sq.  in.  12.  269-992 
sq.  in.  13.  128-192  sq.  ft.  14.  117-5  sq.  in. 
15.   17-976. 

116.— 1.  154  sq.  ft.  2.  676-063  sq.  ft.,  1079-134  sq.  in., 
2665-062  sq.  ft.  3.  3-102  ft.,  7-937  in.,  1-761  ft. 
4.  81y\  sq.  in.    5.  286  sq.  in.    6.  264  sq.  ft. 

118.-1.  60  cu.  ft.,  65  cu.  yd.,  29-25  cu.  ft.,  163-312  cu.  ft. 
2.  144  sq.   in.     3.   12  in.     4.  8  ft.     5.  4-773  yd. 

6.  64-058  yd.     7.-  7200.     8.  31AV 

119.— 1.  140  cu.  ft.  2.  12  cu.  in.  3.  140  cu.  ft.  4.  36 
cu.  ft.  5.  295-160  cu.  ft.  6.  315  cu.  ft.  7.  4.528 
in.     8.   131i. 

120.-1.  108  cu.  ft.  2.  352  cu.  in.  3.  124t\  cu.  ft.  4.  16 
sq.ft.    5.  2-256  ft.    6.  6-75  in.    7.  1-948  in. 

121.— 8.  4-063  ft.  9.  3Hcu.,ft.  10.  106H  cu.  ft.  11.  2 
ft.,  H  ft. 

123.— 1.  60cu.  ft.    2.  32cu.ft.    3.   18  sq.  in.    4.  4 -535  in. 

124.— 5.  46f  cu.  ft.    6.  137-673  cu.  ft.    7.  6  ft.    8.  4-903 
in.     9.  48  cu.  ft.     10.  105  cu.  ft.     11.  63  cu.  in., 
90  sq.  in. 
1.  81  cu.  ft. 

125.-2.  4101  cu.  ft.  3.  38i  sq.  in.  4.  3i  in.  5.  3-349 
yd.  6.  314f  cu.  ft.  7.  167-225  cu.  in.  8.  71-804 
cu.  in.     9.  738-55  cu.  in.     10.  377|  cu.  ft. 
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128.— 1.  310i  cu.  ft.  2.  308  cu.  ft.  3.  3117|  cu.  in. 
4.  282f  sq.  ft.  5.  |.  6.  896  cu.  in.  7.  1  to  Vd. 
8.  10684. 

130.— 1.  1437i  cu.  in.  2.  268-190  cu.  in.  3.  21  in. 
4.  179i  cu.  ft.  5.  616  sq.  in.  6.  339f  cu.  in. 
7.  33^1  cu.  in.  8.  1000  cu.  in.  9.  7  in.  10.  25t%  lb. 

132.— 1.  $1-64.  2.  120  yd.  3.  56  ft.  4.  2000.  5.  216000. 
6.  28f  sq.  ft.  7.  $266.  8.  346-106.  9.  40. 
10.  357-071  ft.  11.  60  ft. 

133.— 12.  18  ft.  13.  1.  14.  107-158  yd.  15.  $323-326. 
16.  4  yd.,  20  yd.  17.  $504.  18.  5ch.  19.  25899-37 
20.  8 -64  in.  21.  2 -699  ft.  22.  £7  3s.  4d.  23.  30-805 
ft.  24.  364-641.  sq.  ft.  25.  334098-48,  334681-89. 

134.-26.  lOOf  sq.  ft.  27.  lOf  ft.  28.  15f  in.  29.  22^^  ft. 
30.  1-68  ft.  31.  .541yd.  32.  18-973  ft.,  12-649  ft. 
33.  Square,  8f  rods.  34.  $203-20.  35.  2836. 
36.  1-18  in.  37.  243-721.  38.  2  ac.  46  sq.  rods. 
39.  11-2  ft.  40.  51f  sq.  yd. 

135.— 41.  15-512  in.  42.  $466 -66f.  43.  Square,  225  sq. 

yd.  44.  $158-56.  45.  -0000918.  46.  24-64  sq.  ft. 

47.  5-291  in.  48.  64^^  sq.  ft.  49.  12^V-  50.  Hf- 

51.  6.  52.  221|  sq.  in. 

136.-53.  $362-50.   54.  12.   55.  15f  in.  56.  208  ac. 

57.  8400  sq.  yd.  58.  65-948  ft.  59.  f  hr. 

60.  24-589  in.  61.  212|.  62.  553f  63.  $59-15. 

64.  6-2  ft.  65.  2005i  ac. 

137.-66.  23  ft.  4  in.  67.  2710-19  cu.  ft.  68.  8^  ft. 
69.  6995  cu.  ft.  70.  13-75sq.  yd.  71.  |.  72.40-737 
sq.  in.  73.  1437^  cu.  in.  74.  126  in.,  674  sq.  in. 
75.  29i  cu.  in.  76.  14^  cu.  in.  77.  25. 
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138.— 78.  22i  79.  488.  80.  12 -728  lb.  81.  758-556  cu.  in. 
82.  .792-261  cu.  in.  83.  UU  cu.  in.  84.  398-353 
sq.  ft.  85.  -577  in.  86.  97^  sq.  in.  87.  8  to  27. 
88.  30|  days.     89.  $25-099. 

139.— 90.  32ff.  91.  48  in.  92.  5-744  ft.  93.  525  sq.  ft. 
94.  20.  95.  1325-481  sq.  yd.  96.  189-52  sq.  ft. 
97.  4500.  98.  1257i  99.  32f^  lb.  100.  2475. 
101.  640  tons.     102.  235f. 

140.— 103.  14-661    in.       104.  3748  +  .-  105.   11407^    oz. 

106.  44-9.     107.  If  ft.  per  hr.     108.  5391f|. 

109.  6250.     110.  25-441.     111.  123-4.     112.  1720. 

113.  54.     114.   13.     115.  4-5. 

141.-116.  6000.  117.  1.  118.  721-1.  119.  90.  120.  -66. 
121.  27.  122.  1000.  123.  24.  124.  3  m.,  12  m., 
15  m.  125.  -4  m.  126.  1  min.  127.  36  min.  128. 
10  m.    129.    -331s.    130.   10  m.     131.   -84. 

142.— 132.  -375  m.  133.  1-155.  134.  364-8.  135.  100. 
136.  $1706-25.  137.  $28-62.  138.  98-01.  139.  8-49 
m.  140.  343  mm.  141.  246-388  gal.,  1115-136 
litres  or  245-33  gal. 

157.— 7.  1,  1,  3,  2,  3,  1,  7,  17.  9.  0.  10.  It  fails  when 
0  or  9  is  struck  out.  11.  45°  E.,  105°  W.  12.  53°  W. 
13.  3  hr.  57  min.  56  sec. 

158.— 14.  79°  24'  W.    15.  26°  31'  W.    16.  60°  W.    17.  4 

hours.  18.  1.20  p.m.  19.  5  min.  56  sec.  fast,  10 
min.  44  sec.  fast,  1  min.  32  sec.  slow.  20.  3  :  4. 
21.  36c.,  64c.  22.  55.  23.  $28-75,  $40.  24.  250, 
550,  1150.  25.  $15-65.  26.  7,  14,21,28.  27.  $1008, 
$1296,  $1344. 

159.— 28.  44,  31.  29.  $165,  $65.  30.  $1120,  $1680. 
31.  $4000.   32.  $2000.   33.  $400,  $800,  $1200, 
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$2400.        34.  $6315-79,     $5684-21.        35.  $20000. 
36.  71  :  13.    37.  $10.    38.  5  :  1.    39.   16f  gal. 

160.— 40.  1  gal.  1  qt.  |  pt.  41.  $175,  $163.  42.  30,  24. 
43.  135/^  yd.  44.  B,  S^\  yd.  45.  |  of  way  round. 
46.  6  min.,  starting  point.  47.  540  miles.  48.  8J 
sec,  6iT  sec.    49.  2  miles.    50.  4y*j  miles. 

161.— 51.  10^^  min.  past  2.  52.  5j\  min.  past  7.  53.  21t\ 
min.  past  3.  54.  7^\,  55.  84,  42,  21  days.  56.  6 
days.  57.  48  min.  58.  $2,  $li  40c.  59.  18/^  days. 
60.  $70-50,  $49-50.    61.  90.  180  days.    62.  9  :  10. 

162.— 63.  $7-05,  $6-93.  64.  S^f  days.  65.  540.  66.  $8-64. 
67.  896  ft.,  $22-40.     68.  $128.     69.  2700. 
70.  $135 -13i    71.  $376-20.   72.  65i    73.  $51-33i 
74.  42^^. 

163.— 75.  $54-50,  or  $53-50  if  no  waste  in  border. 
76.  $10-50.     77.  60.     78.  $7-20.     79.  93f. 
80.  $47-26f. 

164.-1.  i  /^,  f,  i  f,  i  ?,  I,  1,  t.  2.  60,  16f,  26f,  22i 
18x2^,  187i,  25,  36i,  8f . 

165.-3.  4,  75,  4.  4.  4,  3,  2.  5.  20,  16f,  5,  5|,  4if. 
6.  216  men,  108  bu.  7.  $4-7753.  8.  $2475000. 
9.  420  marks,  57-60  francs.  10.  6i  11.  2i 
12.  12i  13.  130.  14.  96.  15.  H,  8f  lb.  16.  200. 
17.  250.'  18.  800.     19.  36-08.     20.  4. 

166.-21.  500.  22.  53.  23.  $3360.  24.  35-2.  25.  42f 
26.  391575.  27.  13i  28.  120,  240.  29.  581-4, 
579-2,  489-4,  350  lb.  30.  2490,  390,  30,  90  lb. 
31.  75.     32.  $9.     33.  125. 

167.— 34.  42i  35.  $120000.  36.  $2000.  37.  600,  480, 
360.  38.  40.  39.  76-8.  40.  1-741  lb.  41.  21if. 
42.  $16000.    43.  600.    44.   1029tV.    45.  $3-36. 
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170.— 1.  $432,  $675,  $1966-50,  $787-50,  $458-64.  2.  $150. 
3.  15%.  4.  $4-28f.  5.  $16-66f.  6.  $48.  7.  $3.75- 
8.  81.     9.  12c.     10.  $6.     11.  $10. 

171.— 12.  $28-12i  13.  80%.  14.  2%,  loss.  15.  3^V 
16.  m.  17.  $4.  18.  in%.  19.  Former,  $10. 
20.  20%.  21.  16i.  22.  28,  65,  17-2,  58,  27-1,  43, 
26-5,  64%.     23.  5f%.     24.  20%. 

172.— 25.  i%.     26.  $4-05.     27.  $2-33i     28.  50c. 
29.  $327-50,  $311 -12i  $294-75. 

1.  $264,    $234-30,    $64-05,    $245-35,    $1451-99, 
$4055-28. 

173.-2.  20%  gain,  33j%  loss,  25%  loss,  16f%  gain. 
3.  $720,  $560,  $3000,  $7250.  4.  $2-10.  5.  $2887-50. 
6.  $10-10i§.  7.  mc.  8.  22fc.  9.  No.  10.  71f. 
11.  50.     12.  50.     13.  15. 

174.— 14.  $5-75.  15.  6i  16.  5/^-  17.  $10.  18.  11^. 
19.  1.  20.  37Hc.  21.  33i  22.  12i.  23.  63/y. 
24.  27^.     25.  lU-     26.  220.     27.  $235. 

175.— 28.  116.     29.  $500.     30.  $1129if.     31.  60,  12,  28. 
32.  Lost,    9^V%-       33.  83i       34.  33i       35.  $71f. 
36.  42f.    37.  46 -6c.    38.  $200.    39.  $15360. 
40.  $8-80,  no. 

176.— 1.  $54,  $33-60,  $9-60,  $189,  $8-25,  $182-25,  $7-50. 

2.  $5850.     3.  66fc. 

177.— 4.  2%.   5.  4%.   6.  2%.   7.  80.   8.  f%.   9.  $16-25. 
.10.  $102.     11.  $25.     12.  $1715-69.     13.  $70. 
14.  3i%.     15.  $945.     16.  25263t%. 

178.— 17.  $9720.      19.  311963.     20.   100000.       21.   li%. 

22.  120000  lb. 

179.— 23.  7847if|.      24.  $54.      25.  $8000.      26.  $5333i 

27.  $4060.     28.  40058t¥t- 
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181.— 1.  $30,  $112-50,  $27-20,  $246,  $60,  $11-34. 

182.— 2.  $625,  $2500,  $4450,  $5500.  .3.  U%,  f%,  55c., 
54c.  4.  $105.  5.  $56-25.  6.  $160.  7.  f%.  8.  f%. 

9.  U%-    10.  li%.  11.  $2133i  12.  i  13.  i 

183.-14.  $40.   16.  $32-50.   17.  $4000.   18.  $11970. 

19.  $25-41.  20.  lts7o-  21.  1|%.  22.  $312-50, 
$400,  $875,  $15151-52,  $25242-42,  $60606-06. 
23.  $2000. 

184.-24.  $25600.  25.  U7o'  26.  $10-15.  27.  $4666f. 
28.  $759 loss.  29.  75c.,  52-83.  30.  $34-99.  31.  1%. 
32.  $51750.  33.  $6283t\,  $4189^- 

185.-34.  $33-20.  35.  $318-60,  $245-70.  36.  $15000. 
37.  $975.  38.  $12250,  $441.  39.  $4220.  40.  $419-30. 

187.— 1.  $100.  2.  $37-50.  3.  $240.  4.  $30.  5.  $9375. 
6.  Ill  mills.  7.  $14112.  8.  16f  mills.  9.  $14-40. 

10.  $16.  11.  $1979.  12.  16  mills.  13.  $6400. 

188.-14.  15  mills.   15.  $507500.   16.  $4.   17.  $30. 
18.  $14i«.  19.  $1900.  20.  $32-37i  '21.  $23-75. 
22.  $7470735,  $3046888,  $761722,  $146485, 
$1171880,  $585940. 

189.-23.  $2583-05.  24.  21i. 

190.-1.  $120,  $180;  $304,  $386;  $150,  $200;  0,  $32-50: 
$27,  $42;  0,  $42;  $116-25,  $155;  $76-68,  $119-28 
$200,  $300.  2.  19-19%.  3.  $3.70.  4.  $3-25,  $3-34, 

191.-5.  $300.  6.  $3-78.  7.  7ic.  8.  $2-35  nearly 
9.  $2-88.  10.  $20.  11.  $162-73  +  .  12.  $76-17  + 
13.  $3866-85.  14.  43 J%.  15.  $20. 

192.— 16.  10%.  17.  20  doz.,  $8.  18.  27  in.  19.  3  yd 

20.  2i  lb. 
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195.— 1.  $1G55,  $780,  $1030,  $652-50,  $1000,  $1900, 
$2222-50,  $2110,  $2100,  $982-50,    2.  $4205. 

3.  $5268-75.  4.  $36,  $288.  5.  $65. 

196.— 6.  $60.  7.  -6-04%.  8.  6,  $7;  12,  $64;  9,  $73; 
15,  $21-25;  10,  0;'  5,  $50;  4,  $111;  4,  $156;  4, 
$160;  10,  $17-50.  9.  40  shares.  10.  40  shares. 
11.  $320.  12.  $87-50.  13.  $118-25.  14.  5tV 
15.  5xV  16.  8%.  17.  40  shares,  $3010.  18.  140. 
19.  137|.  20.  $352  gain. 

197.-21.  1005  sh.  22.  1500  sh.  H,  78i  24.  $480. 
25.  84.  26.  $11868-13.  27.  3%.  28.  5%. 
29.  $600000.  30.  $120000. 

198.-31.  $327-50.  32.  20%.  33.  75.  34.  $6500, 
$250.  35.  108.  36.  $41400.  37.  80  sh.  38.  $7200, 
$10800.  39.  60c.  gain.  40.  $96  gain. 

199.-1.  (a)  $144,  (6)  $131-25,  (c)   $129-71. 

200.— 1.  {d)  $255-864,  {e)  $163-487,  (f)  $108-904, 
(g)  $404-416,  (h)   £216  Is.  6d.  2.  $106.  3.  $1344. 

4.  $60-449.  5.  $180-64.  6.  $1431-493.  7.  $5610. 
8.  $4.  9.  $65.  10.  3.  11.  4.  12.  3.  13.  5.  14.  5. 
15.  2^%\   yr. 

201.— 16.  16f  yr.,  $1159-78.   17.  25  yr.   18.  33^  yr. 

10    3    70   i    91    3     27    2111    1    2     3 

22.  12.  23.  20.  24.  16,  18t\,  50  yr.  25.  50,  33i 
28  yr.     26.  $3200.     27.  $60.     28.  4. 

202.-29.  2%,  4%.  30.  2|%,  5%.  31.  4%,  3%.  32.  $102. 
33.  $525.  34.  $800.  35.  $1300.  36.  $723-938. 
37.  The  latter.  38.  $261^-  39.  $450.  40.  $456. 
41.  A's  offer. 

203.— 42.  $1389-15.  43.  $1170.  44.  $384.  45.  4i 
46.  li  yr.     47.  5  yr.     48.  $298-78. 
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208.— 1.  (a)  Sept.  4th,  (b)  92  d.,  (c)  $12-60,  (d)  $987-40.. 

2.  (a)  Apr.  18th,  (6)  76  d.,  (c)  $16-92,  (d)  $1233-08. 

3.  (a)Sept.  26th,  (6)  86  d.,  (c)  $106-32,  (d)  $5534-43. 

4.  (a)  Mar.  4th,  (b)  70  d.,  (c)  $31-86,  (c?)  $2727-14. 

209.— 5.  (a)  Aug.  4th,  (6)  61  d.,  (c)  $3-68,  ((i)  $271-32. 

6.  (a)  Mar.  3rd,  (6)  92  d.,  (c)  $80-66,  (d)  $3919-34. 

7.  (a)  Nov.  8th,  (b)  157  d.,  (c)  $31-86,  (d)  $1202-70. 

8.  (a)  Apr.  18th,  (6)  63  d.,  (c)  $24-40,  (^)  $2332-10. 

9.  (a)  Mar.  3rd,  (6)  33  d.,  (c)  $2-89,  ((i)  $397-11. 

10.  (a)  June  6th,  (6)  97  d.,  (c)  $12-26,  (c/)  $564-49. 

11.  (a)  May  9th,  (b)  80  d.,  (c)  $6-39,  (d)   $479-66. 

210.-12.  (a)  May  6th,  (b)  63  d.,  (c)  $27-90,  (d)  $1992-81. 

13.  (a)  Nov.  26th,  (6)  86  d.,  (c)  $80-58,  (J)  $4194-33. 

14.  (a)  Mar.  3rd,  (6)  Mar.  3rd,  (c)  Mar.  2nd,  (£i)May 
3rd,  (e)  Mar.  3rd.  15.  ^^^.  16.  ^H^.  17.  ^H^. 
18.  ^0-  19.  HH-  20.  $365.  21.  $888-50. 

211.-22.  $365.  23.  6%.  24.  5%.  25.  7%.  26.  12i%. 
27.  $365.  28.  July  7th.  29.  Nov.  2nd. 
30.  $1199-87.  31.  7-127%.  32.  $1477-64,  $1502-04. 

212.— 1.  $35.  2.  $465.  3.  $465.  4.  $48-23.  5.  $951-77. 
6.  $2083-23.  7.  $2104-06.  8.  $60. 

213.— 9.  .$20.  10.  $121-64.  11.  $1118-36.  12.  $3942-26. 
1.  $244-52.  2.  $288-12.  3.  $474-53.  4.  $398-74. 

216.-1.  $112-49.  2.  $562-75.  3.  $121-55.  4.  $32-33. 

5.  $109-29.  6.  $197-03.  7.  $689-83.  8.  $646-38. 
9.  $1350-61. 

217.-10.  $111-49.  11.  $1113-53.  12.  $9-72.  13.  $1875. 
14.  $1201-31.   15.  $1250.   16.  $4328-25. 
17.  $1093-65.  18.  43923.  19.  $451-04. 
20.  $1641-67.  21.  $1029-72.  22.  $287-21. 
23.  $17-43. 
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218.— 24.  $553-68.  25.  $500.  26.  7+yr.  27.  28+yr., 
10+yr.  28.  4i  29.  5.  30.  12.  32.  $144,  $109.55. 
33.  5.     34.  6-09.     35.  2-95.     36.  $10000. 

219.-37.  $1072-24,  $707-39. 

221.— 1.  $600.         2.  $769-23.  3.  96 -15c.  4.  89c. 

5.  $7396-45.     6.  $23-53.     7.  $48-80.     8.  $14-10, 
$70-80,  $93-14. 

222.-8.  $21-11,  13-62C.  9.  $1089-30.  10.  $1200-62. 
11.  $384-82.  12.  $97-57.  13.  $524-42.  14.  Latter, 
$17.    15.  $132.    16.  2.    17.  Latter,  5c.    18.  Latter. 

223.— 19.  5-45.   20.  $85-29.   21.  $1922-75.   22.  $498-20, 
$500.     23.  64c.     24.  $1030.     25.  $1930-69. 
26.  $4037-25.    27.  $2723-25.    28.  4if,  5tV 

230.— 1.  $5-23.  2.  $3568-90.  $7629-525,  $6403-59, 
$2112-05.  3.  $3751-50.  4.  $7481-30.  5.  1%  dis- 
count. 6.  $849-15.  7.  $470-15.  8.  $486 -661, 
$99-761,  $11-58,  $373-50,  $42-46,  $29-75.  9.  $2-35. 
10.  $1587-60.  11.  $1070-70.  12.  $1196-60.  13.  $1 
=  5-22  fr.     14.  $349-79. 

231.-15.  $290-70.     16.  $3124-40,  $7275,  $2296-28, 

$238-59,  $603-10,  $1570-84.   17.  £500.   18.  At  par. 

19.  5i%.    20.  Oct.  20th,  $372-09.    21.  $12279-60. 
22.  $347-50.    23.  $1  =  2-487  fl.    24.  $1230-64. 

232.— 1.  $52-25  loss.  2.  $102-30.  3.  $550,  $371-25. 
4.  $2826,  $2355.  5.  25.  6.  $144.  7.  $5-25. 
8.  $133 -87i. 

233.-9.  $6-0172.     10.  $3485.     11.  $180.  12.  Holstein. 

13.  $40.         14.  $180,    $240,    $300.  15.  $4383. 

16.  $157-50.     17.  $270.     18.  12i%.  19.  $4-8545. 

20.  360. 
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234.— 21.  5i%.  22.  $6979-50.  23.  $90.  24.  $58-71. 
25.  $16000,  $4320.  26.  $8-50.  27.  $1015,  $1421, 
$2233.  28.  $12,  $10.  29.  6i.  30.  $891.  31.  $65-40. 
32.  130. 

235.-33.  -0000315.  34.  4|.  35.  $2436 -661.  36.  $1950000. 
37.  $75,  $126.  38.  49i.  39.  $3600.  40.  $998-40. 
41.  $2733-60.  42.  48 -6c.  43.  $144,  $180,  $202-50. 

236.-44.  $3-92.   45.  $1179.   46.  $34-05.  47.  26^ 

48.  U-   49.  108  yd.  50.  44,  9i  6|.  51.  8M  cu.  ft. 

52.  16f.   53.  $22-50.   54.  $1623.  55.  $325. 
56.  $1720. 

237.-57.  25.  58.  $9483-13.  59.  $3.  60.  $900.  61.  327, 
109.  62.  $2000.  63.  S^^^.  64.  7 -6c.  65.  4-8%. 
66.  4|  sq.  yd.  67.  49 -5c.  68.  £4500. 

238.-69.  2  to  5.  70.  $18.  71.  $10489-45.  72.  $6000. 
73.  $340-55.  74.  6ic.loss.  75.  $500.  76.  $1681-355. 
77.  43c.  78.  28i.  79.  $574-22.  80.  75,60.  81.1139. 

239.-82.  $225.  83.  $45062-50.  84.  3600.  85.  17  mills. 
86.  66i%.  87.  $41-90.  88.  life.  89.  $16293-75. 
90.  12^  mills.  91.  858.  92.  Former.  93.  li%. 
94.  $320,  6%. 

240.— 95.  $730.  96.  $1039-54.  97.  $2250.  98.  $935. 
99.  20.     100.  $1725-22. 

1.  52x\.     2.  21,  28,  42.     3.  $3-42,  $1-125,  $2-34, 
$1-26,  $4-59,  $1-575,  $14-31. 

241.— 4.  30,  20  rods.  5.  27000.  6.  $25-50,  $13-50.  7.  5. 
7,  9,  13.  8.  $2000,  $3000,  $4000.  9.  $1-1952. 
10.  84.  11.  11-2%.  12.  $3  loss.  13.  $4000. 
14.  4%  loss.     15.  9mWo- 
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242.— 16.  $18 '42.  17.  18  mills.  18.  5,7.  19.  $480,  $720, 
$900,  $1050.  20.  12J%.  21.  $20.  22.  72514  shares. 
23.  25.  24.  4^\%\.     25.  12. 

243.-26.  e^days.  27.  $33-44.  28.  $250.  29.  $875. 
30.  $1648.  31.  i%.  32.  $1270.  33.  60480. 
34.  2j%.loss.  35.  $45-36.  36.  $365.  37.  $250,6%. 

244.-38.  113-137.  39.  B,  t'^  yd.  40.  41|.  41.  $8-40, 
$7,  $6.  42.  $124-37.  43.  $14400.  44.  $7-02. 
45.  39.  46.  $3125.  47.  $198€.  48.  $6-56. 

245.-49.  16|.  50.  li%  prem.  51.  $80.  52.  42f  53.  510 

lb.  54.  35.  55.  B  pays  A  $16.  56.  $2-67. 
57.  $600000.  58.  $78.  59.  5%.  60.  ^\. 

246.— 61.  $2517-50.  62.  $11069-77.  63.  $30,  $29-70. 
64.  $2600.  65.  90M-  66.  123-582  cu.  in.  67.  30, 
20.   687*5-76  min.   69.  37H-   70.  $599-82. 

71.  $5-25. 

247.-72.  5 J  yr.,  $420.   73.  $1542 -85f.   74.  $6-44. 
75.  $900,  $400.   76.  7i  days.   77.  $11-07. 
78.  1000000.  79.  90,  20.  80.  $1457-50.  81.  95. 
82.  $699-86. 

248.-83.  $69-33i  84.  $262-50.  85.  $100  loss.  86.  2fc. 
87.  1311-566  Kg.  88.  $39-92.  89.  $54-25,  $71-75. 
90.  $5600.  91.  196.  92.  B,  2|  yd.  93.  $4-855. 

249.-94.  $3128,  $1552.  95.  28,14.  96.  $1.  97.  $2482-17. 
98.  1313,  2121.  99.  f§§t  oz.  100.  $2472-94. 
1.  $30000.  2.  $9 -181.  3.  $400000. 

250.— 4.  $273-40.   5.  $49,  $320.   6.  24  mi.   7.  8%. 
8.  21if,  17f.  9.  6c.  10.  5i  days.  11.  53-4375c. 
12.  $7880-30.  13.  5H%. 
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251.— 14.  11-49  rods.  15.  33i  16.  3J  min.,  i  way  round. 
17.  $26666|.  18.  $230,  4J  yr.  19.  $6246-68. 
20.  4i    21.  75c.,  90c.    22.  $8874.    23.  $6000. 

252.-24.  $9-10,    $9.      25.  113636t\  oz.       26.  $344-78. 

27.  17tV     28.  $1016-065.    29.  $15000. 

30.  $4048-40.      31.  $1462-50.  32.  f   of  the   way 
round.     33.  35//^- 

253.-34.  132.  35.  $2241-28.  36.  $240,  $192,  $180. 
37.  6f  loss.  38.  19  min.  36  sec.  39.  $1656.  40.  24, 
56.  41.  24f  loss.  42.  $643-50.  43.  f%.  44.  180, 
135,   108  days. 

254.-45.  ai20,  $1100.  46.  $3-33i  47.  26  min.  40  sec. 
48.  $4900-50.  49.  6%.  50.  24|.  51.  4i,  5^  mi. 
52.  Jin.    53.  $588-24.    54.  ^^^^3.    55.  $563-30. 

255.-56.  $17-50.  57.  $3432.  58.  $9107.  59.  $655-36. 
60.  $3000.  61.  40,  30  mi.  62.  $18  loss.  63.  98 
shares.     64.  66-09  lb. 

256.— 65.  $11087-52.  66.  $829-637.  67.  57^i  68.21-213 
in.  69.  $3381-75,  $3908-25.  70.  30 jc.  71.  $30-80, 
$30-40,  $30-10.     72.  $7-36.     73.   100  shares. 

257.-74.  ^100  loss.  75.  26  lb.  76.  $1100.  77.  55*. 
78.  $116.    79.  50.    80.  Latter.    81.  $12400,  $14200. 

258.-82.  1,  5  mi.  per  hr.  83.  $40,  $68-75,  $56-25. 
84.  $13800.  85.  8ic.  86.  5460.  87.  22-4  in. 
88.  $8,  $14,  $20.    89.  $674.    90.  $119.    91.  8%. 

259.-92.  $340-75.  93.  105.  94.  9-54%.  95.  $390. 
96.  $500.  97.  $180,  $210.  98.  3%.  99.  $4-50. 
100.       155i  oz. 

260.-1.  83ic.  2.  June  11th.  3.  |f  gain.  4.  30720. 
5.  $80.  6.  $734-40.  7.  $649.  8.  $650,  $647-92. 
9.  818  yd. 
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261.— 10.  38.  11.  36.  12.  $5287-87.  13.  $8016-64.  14.40, 
60.     15.  $18-40.     16.  31i.     17.  $10-50. 

262.— 18.  $336  gain.  19.  $5970.  20.  136.  21.  265  days, 
10.  22.  $9000.  23.  $382-12  gain.  24.  $918-02. 
25.   15764.     26.  20  to  21.     27.  10%. 

263.-28.  28  ft.  29.  $4-84.  30.  $11-20.  31.  5%,  $200. 
32.  $400000.  33.  $7-20.  34.  50.  35.  $451-20,  $12. 
36.  81.     37.  12675. 

264.-38.  $4744-186.  39.  $842-30,  $918-87,  $1598-83. 
40.  $117-85i  41.  37Ulb.  42.  22-54%.  43.  5 -86c. 
loss.  44.  li  45.  $884-13.  46.  $2-20f.  47.  $3045, 
$812.     48.  $9409-28,   17^1%. 

265.-49.  $6-72.  50.  Crosswise,  4|  sq.  yd.  51.  $46-85. 
52.  1}.  53.  $10000.  54.  $96-45.  55.  65.  56.  If  ac. 
57.  10-2.     58.  75c. 

266.-59.  6  mo.  60.  69|.  61.  6.  62.  25%,-  63.  $235-20. 
64.  401b.  Troy.  65.  $3463-09.   66.  33.   67.  26  •56c. 

267.-68.  40.  69.  339A  cwt.  70.  192000.  72.  8A%- 
73.  5%,  $1260.  74.  38i  sec.  75.  $29-56.  76.  4th. 
77.  30,  36,  45. 

268.-78.  $75.  79.  $480,  $600,  $700,  $787-50.  80.  $952-09. 
81.  $948-015.  82.  20|4t.  83.  £8750.  84.  $409-50, 
198  shares.    85.  $2400,  $3000,  $6480.    86.  4096. 

269.-87.  6  sec.  88.  16-83.  89.  5.  90.  $2  gain. 
91.  Every  65^^  min.  92.  35,  15.  93.  910,  102,  80 
oz.     94.  $173-85.     95.  i 

270.— 96.  7i  min.,  i  way  round.    97.    -43429.    98.  4  min. 
99.  12.    100.  2%. 
1.  17,  5  lb.    2.  15-406.    3.  $2-51f    4.  155200. 
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271.— 5.  $6500.    6.  $13383-50.    7.  tVt  mi.    8.  165  to  148. 

9.  190911  oz.      10.  60,  90.      11.  $540-93.     12.  21 

13.  192-468.     14.  |  gal.     15.  lOyVx- 
272.— 16.  Former,  755  cu.  in.     17.  50.     18.  415  to  408. 

19.  $15300.    20.  $1200,  4%.    21.  $1038-81.    22.  36 

yd.  23.  $150,  6tV%.   24.  55902  to  24565.   25.  26j*i. 

26.  3xT  days. 
273.-27.  1  rouble  =  4-012  fr.    28.  7^'^\%.    29.  38i  sq.  ft. 

30.   2V     31.  60c.     32.  2%.     33.  10  mo.     34.  23^. 

35.  5,  1,  1,  3. 

274.-36.  £250.  37.  $5400,  $8400.  38.  20,  15,  10  ft. 
39.  $1455-83.  40.  93.  41.  2  hr.  42.  $l-33i 
43.   171-  min.  past  12.    44.   1-942.    45.  8f. 

275.-46.  $317-33.  47.  178  1b.  48.  33i  49.  12.35  a.m. 
50.  26i.  51.  20%.  52.  4-060401.  53.  $8160. 
54.  $3428 -57f     55.  $45. 

276.-56.  $914-395.  57.  6,  24.  58.  $950-18,  8-086%. 
59.  Ihr.;  5,  0,  2,  3/Tmin.  60.  19f  min.  61.  $863-19. 
62.  $1783-91.  63.  A  $75  loss,  B  $50  gain,  C  $125 
gain,  D  $100  gain.    64.  $400.    65.  2  yd. 

277.-66.   16f  %.   67.  $4185.   68.  45  \  hr.   69.  688  sq.  in., 
510cu.  in.    70.  £21  16s.  Id.    71.  $9-112.    72.  $300, 
'      $500.    73.  $674-9184.    74.  3i%\  miles. 

278.-75.  35c.   76.  $135-60.   77.  2.   78.  4528.   79.  xt  mi. 
80.  20%.     81.  29397-58  sq.  ft.     82.   182  yd. 
83.  $54-14f.     84.  |  gal. 

279.-85.  1  to  33-67.  86.  29-56.  87.  1090  ft.  per  sec. 
88.  $6-52.  89.  $2400.  90.  7.26  a.m.  Oct.  8th. 
91.  2701  cu.  ft.    92.  6.    93.  $1500,  4%. 

280.— 94.  29  rods.  95.  $120.  96.  $5385-15.  97.  4  mo. 
98.  14-3  min.    99.  24ifi.     100.   (a)  by  12  •56c. 
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